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ABSTRACT 
Aphid parasitoids belonging to subfamily Aphidiinae are well known and readily 
recognized by most entomologists due their small size (1.5-3.5 mm long), yellowish 
brown to brownish black body coloration, antenna with 18 or fewer segments, presence 
of occipital carina at least laterally, weakly sclerotized metasomal tergum, smooth 
scutellar sulcus, reduced wing venation to the extent that many species have only a 
single large, median cell in,the fore'Adiig,»,9bsence of cross vein cu-a in the hind wing, 
presence of a short ovipositor-with a ih'dOT|^^||heath or hypopygium in females etc. 
Around 400 sjgecifes under-.•6&**genera .of Aphidiinae have been described 
V^v>- • *''•'•' 
worldwide. As with its j^itiOn m^in tJig-Brac^bidae, the tribal relationships within the 
Aphidiinae have proved inft«a!QJt^ ^g,233though there is a broad agreement on the 
monophyletic nature of the tribes but disagreement exists on their numbers indicating 
the presence of three viz., Ephederini, Praini and Aphidiini; four viz., Ephederini, Praini, 
Aphidiini and Trioxini; or five viz., Ephederini, Praini, Monoctonini, Trioxini and 
Aphidiini tribes. 
An up to date checklist comprising of 125 species belonging to 22 genera 
occurring in India has been compiled. Four tribes viz., tribe Ephederini with 4 genera viz. 
Toxares, Ephedrus, Indoephedrus and Neoephedrus; tribe Praini with 2 genera viz., 
Areopraon and Praon; tribe Aphidiini with 12 genera viz., Adialytus, Aphidius, 
Archaphidus, Diaeretiella, Diaeretus, Indaphidius, Kashmiria, Lipolexis, Lysiphlebia. 
Lysiphlebus, Monoctonus and Pauesia and tribe Trioxini with 4 genera viz., Betuloxys. 
Binodoxys, Cristicaudus and Trioxys are represented in India. Further the check list 
includes list of synonyms, name of the host and host plant; distribution within India 
along with all relevant references. The maximum number of species (83) haxe been 
reported from north India from the states of Delhi, Himachal Pradesh, Jammu and 
Kashmir, Punjab and Uttar Pradesh followed by 55 species from the eastern states of 
Bihar, Assam, Manipur, Meghalaya, Nagaland, Sikkim, Tripura and West Bengal and 13 
II 
species from the state of Kamataka and Tamil Nadu in south. The genus Aphidius is the 
most abundant with largest number of species on record followed by genus Binodoxys. 
The present investigation on this subfamily from India includes taxonomic studies 
on 20 species under 10 genera viz., Aphidius, Betuloxys, Binodoxys, Diaeretiella. 
Diaeretus, Ephedrus, Lipolexis, Lysiphlebia, Praon and Toxares belonging to the tribes, 
Ephederini, Praini, Aphidiini and Trioxini. Binodoxys iariensis has been described as 
new to science, while all others have been redescribed with additional morphological 
characters which have all been quantified. The descriptions have been strengthened by 
the addition of 22 morphometric ratios' viz., ratios' between length of mesosoma and 
width of mesoscutum; transverse eye diameter and temple; gena and longitudinal eye 
diameter; intertentorial line and facial line; intertentorial line and tentori-occular line; 
length and width of scape; length and width of pedicel; length and width of flagellar 
segment I; length and width of flagellar segment II; length of flagellar segment segment 
I and II; flagellar segment I with penultimate segment; length of apical segment with 
length of average other segments; mesoscutum length with height and width; forewing 
length with width; stigma length with width, length of metacarp with length of stigma; 
length of hind wing with width; length and width of hind femur; length of hind tibia 
with length of hind femur; length of hind tarsal segment I with remaining segments 
combined; length and width of tergum I; length and width of ovipositor sheath. A total 
of 171 line diagrams and colour photographs have been included. Diagnostic keys for 
accurate identification of all taxa up to the level of species have been prepared by 
modification of the earlier ones. 
Morphological variability of four populations of Diaretrella rapae (three of them 
reared from Lipaphis erysimi on mustard from Nainital, Dehradun, and Delhi and one 
reared from Myzus persicae on cabbage from Delhi) were significantly different from 
each other (F= 7.179; p= 0.0001). Cluster analysis of all the four populations, showed 
that populations collected from Delhi and Dehradun were closer to each other than to the 
population from Nainital. Further two of the populations from the same locality Delhi 
but from two different hosts, (Z. erysimi and M. persicae) and also different host plants 
Ill 
(mustard and cabbage) were very closely clustered [Square Euclidian Distance (SED)= 
0.620]. Again both the above two populations were closer to the population collected 
from Dehradun but on the host L. erysimi on mustard compared to the Nainital 
population which was on the same host and host plant. 
The incidence of mustard aphid, Lipaphis erysimi (Kaltenbach) vis-a-vis parasitoid 
D. rapae was studied on the Brassica juncea variety Pusa Bold during two consecutive 
rabi seasons of 2006-07 and 2007-08. The mean-variance ratio ranged from 0.04 to 0.58 
for aphids and from 0.27 to 0.64 for parasitoids during the first crop season while it 
varied from 0.03 to 0.16 and 0.06 to 0.75 for aphids and its parasitoids respectively 
during the second crop season. The value of standard normal variable (d) ranged from 
2.84 to 36.08 for aphids and from 0.91 to 8.32 for parasitoids during the first crop season 
and from 13.27 to 46.58 for aphids and 1.42 to 26.02 for parasitoids during the second 
crop season. The index of mean crowding (^*) fluctuated between 4.28 and 72.89 for 
aphids and between 2.22 and 9.72 for parasitoids during the first crop season and 
between 32.48 and 193.88 for aphid and between 2.74 and 81.02 for parasitoids during 
the second crop season. The value of "p"was found to be greater than 1 in each case. 
The value of dispersion parameter "K" fluctuated between 1.41 and 6.13 for aphids and 
between 1.46 and 11.95 for parasitoids during the first crop season and between 2.72 and 
8.80 for aphids but in case of the parasitoids it fluctuated between 1.91 and 18.38. 
However the value of "K" was mostly less than 8. The value of common K, "Kc" was 
found to be 1.89 and 5.32 for L. erysimi and 2.37 and 7.54 for parasitoids during first 
and second crop season respectively. 
The per cent parasifism was as high as 75.81 during 2006-07 and 68.92 during 
2007-08. Linear association between direct and derived weather variables revealed that 
per cent relative humidity had a significant negative correlation with both aphid 
(r=-0.52) and parasitoid populations (r=-0.59) whereas day temperature (r=0.65) and 
night temperature (r=0.61) had a significant positive correlation with the parasitoid 
population only. The best fitted polynomial regression equation showed that 30-60% 
IV 
variability of aphid and 11-50% variability of parasitoid populations could be explained 
by weather parameters. 
A computer aided information retrieval system was designed for the 
hymenopterous parasitoids associated with aphids in India. The database was built on 
Microsoft Access® 2003 with a search engine and linked with HTML (Hypertext 
Markup Language) to provide better access. A total of 711 records of all the known 22 
Indian genera and 125 species belonging to subfamily Aphidiinae were included. The 
utility of the database was augmented by inclusion of names of the authors of genera and 
species; names of host aphid species along with the names of host plants on which they 
occur; localities in India from where they have been collected along with the time of 
occurrence and reference sources mentioning all the above. 
A multimedia enabled diagnostic key for the identification of 10 genera and 20 
species of aphidiine parasitoids commonly available in India was built on HTML 
language through Microsoft Office Publisher® 2007. The final output was in the form of 
12 MB web pages. All the diagnostic characters were marked by arrows and linked to 
corresponding 195 JPEG pictures and hyperlinked through intra and inter page 
bookmarks. 
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INTRODUCTION 
Aphids as pests are known worldwide. The biological peculiarities of the 
aphids along with extensive monoculture, injudicious and indiscriminate use of 
agricultural chemicals etc. have complicated matters further. This has stimulated 
research on their biological control within the frame of IPM. Most parasitoids 
associated with aphids belong to the subfamily Aphidiinae (Hymenoptera; 
Braconidae). Perusal of all the available literature reveals a basic lack of information 
on the faunal composition, distribution and biology of this important group of natural 
enemies of aphids. Although members of Aphidiinae are known to occur throughout 
the world in all major habitats, except Arctic and Antarctic yet, consolidated studies 
on them are limited perhaps due to their minute size. 
Members of this subfamily can be easily distinguished by their yellowish 
brown to brownish black body colouration, small sized body usually about 1.5-3.5 
mm long, antenna with 18 or fewer segments, presence of occipital carina at least 
laterally, weakly sclerotized metasomal tergum, smooth scutellar sulcus, reduced 
wing venation to the extent that many species have only a single large, median cell in 
the fore wing, absence of cross vein cu-a in the hind wing, presence of a short 
ovipositor with a modified sheath or hypopygium in females etc. 
Around 400 species under 60 genera of Aphidiinae have been described (Stary, 
1988; Dolphine and Quicke, 2001) worldwide. Four tribes, Ephederini, Praini, 
Aphidiini and Trioxini (Mackauer, 1968; Belshaw and Quicke, 1997) have been 
recognized within Aphidiinae based on adult and larval morphology (Mackauer, 
1968; O'Donnell, 1989; Finlayson, 1990). As with its position within the Braconidae, 
the tribal relationships within the Aphidiinae have proved intractable (Mackauer, 
1961; Cho, 1984; Gardenfors, 1986). Two of the tribes, the Aphidiini and Tnoxini, 
are united by the possession of a higher derived female reproductive system 
(LaRalec, 1993) and embryology (Tremblay and Calvert, 1971). Relationships with 
the other two tribes are problematic as these appear to be plesiomorphic in different 
characters: the Ephedrini in wing venation, and the Praini in venom gland apparatus 
(Edson and Vinson, 1979) and pupation habit. Modem molecular phylogenetic 
analysis are also inconclusive, indicating there are three viz., Ephederini, Praini and 
Aphidiini (Smith et ai, 1999; Sanchis et al, 2000) or four viz., Ephederini, Praini, 
Aphidiini and Trioxini (Belshaw and Quicke, 1997) or five viz., Ephederini, Praini, 
Monoctonini, Trioxini and Aphidiini (Sanchis et al, 2000) tribes wherein all 
recognized tribes are monophyletic (Sanchis et al, 2000; Smith et al, 1999). 
In India, this subfamily is represented by twenty two genera viz., Adialytus, 
Aphidius, Archaphidus, Areopraon, Betuloxys, Binodoxys, Cristicaudus, Diaereiiella, 
Diaeretus, Ephedras, Indaphidius, Indoephedrus, Kashmiria, Lipolexis, Lysiphlebia, 
Lysiphlebus, Monoctonus, Neoephedrus, Pauesia, Praon, Toxares, Trioxys with 125 
species occurring from the plains to very high altitudes. The maximum number of 
species i.e., 83 have been reported from North India from the state of Delhi, 
Himachal Pradesh, Jammu and Kashmir, Punjab and Uttar Pradesh followed by 55 
species from Eastern India from the state of Assam, Bihar, Manipur, Meghaiaya, 
Nagaland, Sikkim, Tripura and West Bengal and 13 species from South India from 
the state of Kamataka and Tamil Nadu. The genus Aphidius is the most abundant 
with maximum number of species on record followed by genus Binodoxys. 
Studies on systematic of Aphidiinae fauna include contributions by Nees 
(1818), Haliday (1833, 1834), Ratzeburg (1844, 1848, 1852), Foerster (1X62), 
Marshall (1896), Dalla Torre (1898), Szepligeti (1904), Gahan (1911), Watanbe and 
Takada (1964, 1964a), Stary (1966, 1970), Stary and Remaudiere (1982), Stary and 
Schlinger (1967), Mackauer (1967) and Marsh (1979) from around the world. 
In India, research on members of Aphidiinae have been restricted to 
compilation of checklists (Narayanan et al, 1960, 1962; Stary and Ghosh, 1983), 
description of new species or scattered isolated records (Subba Rao and Sharma, 
1958; Shuja-Uddin, 1973, 1974, 1975, 1978, 1982, 1983; Stary and Ghosh, 1975, 
1979; Stary and Raychaudhuri, 1977, 1978; Stary and Bhagat, 1978; Stary 1979; 
Takada and Rishi, 1980; Agarwala et al, 1980, 1981; Bhagat, 1981, 1981a, 1982, 
1982a; Saha et al, 1982; Samanta et al, 1983, 1983a, 1985; Das and Chakrubarti, 
1989, 1989a, 1989b, 1990, 1991, 1991a); studies on population dynamics and field 
parasitism (Singh and Upadhyay, 1999; Bhagat, 2000; Men and Kandalkar, 2001; 
Dograe/a/.,2003). 
Perusal of literature reveals hardly any research on this important group during 
the last two decades. Considering their biodiversity, abundance in diverse habitats 
and ecological importance, there is amply opportunity for their exploitation in pest 
management in various agro-ecosystems. Hence, the present study was undertaken 
with the following objectives: 
• To explore and collect hymenopterous parasitoids (Braconidae: Aphidimae) 
associated with aphids in different agro-ecosystems of Northern India. 
• To undertake biosystematic studies on hymenopterous parasitoids 
(Braconidae: Aphidiinae) associated with aphids. 
• To develop illustrated diagnostic keys of all the species studied. 
• To study the population dynamics of Diaeretiella rapae vis-a-vis Lipaphis 
erysimi. 
• To develop a database for the hymenopterous parasitoid (Braconidae: 
Aphidiinae) diversity associated with aphids. 
• To develop a multimedia enabled CD-ROM with diagnostics of 
hymenopterous parasitoids associated with aphids. 
REVIEW OF LITERATURE 
2.1.1 Systematic history of subfamily Aphidiinae 
The present classification of Aphidiinae is the culmination of accumulated 
efforts over a century. They have been recognized as an insect group since the 17"^  
century. The oldest published information on this group is found in Leuwerhoek's 
Arcana Naturae (1695). The tenth edition of Systema Naturae (1758) by Linnaeus 
included Ichneumon aphidum, but unfortunately the type was lost so the true identity 
remained unknown. 
The first general paper on this group was published by Nees (1818), entitled 
"Genera et Families Ichneumonidium Adscitorum Exhibens" which was followed by 
the publication of a comprehensive monograph in 1834. The classification gi\en by 
Nees is obsolete today but the characters selected are still evident. The "sections" 
created by Nees are roughly equivalent to the modem genera. Most of his collection 
was destroyed except for a single species which has since been re-described (Stary, 
1976). Based on his studies on a collection from British Isles at British Museum of 
Natural History, HaHday (1833, 1834) proposed a system of classification which 
formed the basis of all subsequent classifications 
Ratzeburg (1844 and 1852) in his monumental three volume work, 
"Ichneumon der Forstinsekten", not only described parasitoids associated with Ibrest 
aphid pests but also proposed a classification of aphidiids. However it was in 1862 
that a fundamental classification of aphidiid genera was given by Foerster. He 
described many new genera but his diagnoses were brief and many species were 
wrongly placed under monophyletic genera and therefore most of his genera have 
since been synonymized. 
In 1895, Thomson described the Aphidiidae of Sweden but he limited himself 
to the incomplete description given by Haliday due to which his identifications were 
not reliable. Further he did not make any changes in the generic classification. 
Marshall (1896) gave the first comprehensive picture of European aphidiid fauna m 
the fifth volume of Andre's "Species des Hymenopteres". Again in 1899, he 
published an abridged edition of the work on the Aphidiidae of the British Isles. 
Although Marshall's work was the best historical work on this group but he 
described species based on males only. Dalla Torre (1898) included 12 genera and 
163 species of this group in his "Catalogue of Hymenoptera Volume 4". 
Considerable progress on this group was made during the twentieth century 
with the publication of several catalogues and monographs. Szepligeti (1904) in the 
IT^ volume of "Genera Insectorum" recognized 14 genera and 170 species viz.. 
Aclitus sp.; Adialytus majdaphidis; Aphidius abietis, A. absynthii, A. acalephae, 
A. ambiguous, A. aphidiperda, A. arundinis, A. asteris, A. atropetiolatus, A. avenae, 
A. bicolor, A. bifasciatus, A. brassicae, A. californicus, A. callipteri, A. canadensis, 
A. cancellatus, A. cardui, A. cerasi, A. chrysanthemi, A. cingulatus, A cirsii, 
A. confuses A. constrictus, A. crassicornis, A. crepidis, A. crithmi, A. cnidelis, 
A. dauci, A. diminuens, A. duodecimarticulatus, A. eglanteriae, A. ephippium, 
A. ervi, A. euforbiae, A. exiguous, A. fabarum, A. flavidens, A. fngidus, A.fulvus?, 
A. fumatus, A. fuscoventris, A. glacialis, A. granariaphis, A. granaries, 
A. gregarious, A. halticae, A. hortensis, A. inclusus, A. infulatus, A. lachni, 
A. lactucaphis, A. longicornis, A. longulus, A. lonicerae, A. lutescens, A. lychnidis, 
A. macrogaster, A. matricariae, A. medicaginis, A. melanocephalus, A. moniUcornis, 
A. montanus, A. nigriceps, A. nigrovarius, A. obscuripes, A. obscurus, A. pallidipes?, 
A. pallidus, A. pascuorum, A. paulensis, A. phorodontis, A. pinaphidis, A. planislipes, 
A. polygoni, A. procephali, A. propinguus, A. pseudoplatanus, A. pterocommae, 
A. rapae, A. restrictus, A. restrictus, A. rhopalosiphi, A. ribis, A. rosae, A. rufus, 
A. salicis, A. scabiosae, A. silenes, A. sonchi, A. ulmi, A. urticae, A. wissmanni and 
A. xanthus; Coelonotus laricis, C. pictus, C. pini and C. varius; Diaeretus 
americanus, D. brunneiventris, D. leucopterus and D. websteri; Dyscritus planiceps; 
Ephedrus brevicornis, E. completes, E. incompletes?, E. lacertosus, E. lev'col lis, 
E. plagiator, E. resolutus, E. stenostigma? and E. validus; Lepolexis 
chenopodiaphidis, L. fuscicornis, L. picea and L. salicaphidis; Lysiphlebus citraphis, 
L. cucurbitaphidis, L. dissolutus, L. gossypii, L. meridionalis, L. multiarticulatus. 
L. myti, L. persicaphidis, L. ribaphidis, L. salicaphis, L. testaceipes and L. fritici\ 
Monoctonus caricis, M. nervosus and M. paludum; Paralipsis enervis; Praon 
abjectus, P. absynthii, P. alaskensis, P. avenaphis,P. coloradensis , P. discolor, 
P. dorsalis, P. emacerator, P. exoletus, P. flavinodis, P. humulaphidis, 
p. longicornis, P. polygonaphis, P. simulans, P. viburnaphis, P. virginiensis and 
P. volucris; Toxares deltiger and T. triticaphis; Trioxys aceris, T. angelicae. 
T. auctus, T. betulae, T. brevicornis, T. centaureae, T. cerasaphis. 
T. compressicomis, T. flaviceps, T. fuscatus, T. heraclei, T. lethifer, T. minutus. 
T. ovalis, T. pallidus, T. popularis, T. rhagii and T. variegator. 
Gahan (1911) revised the Neartic fauna belonging to Aphidiidae. Quilis (1929) 
described several new genera and species from southern and central parts of Europe. 
As he used only historical literature for identification without the types most of the 
genera and species described by him have since then been synonymized. 
During 1939 to 1941 Watanabe in a series of publications entitled "Taxonomic 
notes on Aphidiidae of Japan I to V" described eleven species, of which five were 
new (Watanabe, 1939, 1940, 1941, 1941a, 1941b). Watanabe and Takada (1964, 
1964a, 1965) published a note on Pauesia konoi and on the occurrence of two 
species of genus Praon in Japan. In 1965 they revised the genus Pauesia in Japan 
and reported thirteen species out of which three were new to science and three were 
new to Japan. 
Takada's contribution on this group from Japan was commendable (1965, 
1965a, 1965b, 1966, 1966a, 1968, 1970) wherein he described several species and 
also compiled a complete list of Aphidiidae of Japan (1968). Again, in 2002 he 
discussed parasitoids of four principal pest aphids viz., Aphis gossypii, Myzus 
persicae, Macrosiphum euphorbiae and Aulacorthum solani on greenhouse vegetable 
crops in Japan. A total 13 species of Aphidiinae under 7 genera were confirmed as 
parasitoids of the four pest aphids. The aphidiine parasitoids recorded were Aphidius 
ervi, A. gifuensis, A. transcaspicus, Binodoxys communis, Diaeretiella rapae, 
Ephedrus nacheri, E. persicae, E. plagiator, Lipolexis gracilis, Lysiphlebus fabanim, 
L. japonicus, Praon orientate and P. rhopalosiphum of which Lysiphlebus fabarum 
was new to Japan. 
Stary (1966) published a review of Czechoslovakian Aphidiidae wherein he 
included synonymies, distribution, habitat, hosts, economic importance etc. of each 
genus. He also described host parasitoid relationships, bionomics, ecology, 
parasitism, etc. Further in 1970, his publication "Biology of aphid parasites 
(Hymenoptera: Aphidiidae) with respect to integrated control" included 30 genera 
along with their bionomics, life cycle, phylogeny and distribution along with a key to 
genera and sub genera of the world. In another publication on "Aphid parasites 
(Hymenoptera: Aphidiidae) of the Mediterranean area" Stary, 1976 gave a critical 
synthesis of the characteristics and peculiarities of the Mediterranean fauna. He also 
discussed the potential of aphidiid parasitoids for biological control. Stary and 
Remaudiere (1973) recognized 17 genera and 89 species including four species from 
Spain of which Lysiphlebus (Phlebus) hispanus was new to science. In 1982 they 
reported 15 species including 7 new species under ten genera including two new 
genera from Mexico. 
Stary and Schlinger (1967) revised the Aphidiidae of far east Asia and 
recognized 62 species under 18 genera among which three genera, viz., 
Archaphidus, Lysiphlebia and Bioxys; one subgenera, Fissicaudus under genus 
Trioxys and 14 species viz., Archaphidus greenideae; Bioxys japonicas; Ephedras 
(Ephedrus) orientalis; Lysiphlebia rugose; Monoctonus similes; M. woodwardiae; 
Pauesia tropicalis; Praon glabrum; P. orientalis; P.quadratum; Trioxys (Trioxys) 
luteolus; T. (Binodoxys) burmensis; T. (B.) carinatus and T. (B.) orientalis were 
described as new. They also discussed the zoogeography and parasite host 
relationships in Taiwan, Hong Kong, Japan (Kyushu Island, Honshu Island and 
Hokkaido Island) and South Korea. 
Mackauer (1967) described one new genus Chaetopauesia and five new 
species viz., Areopraon antiquum, Praon caricicola, Chaetopauesia talis, Trioxys 
(Trioxys) curvicaudus, and T. (Pectoxys) iziphyae from Europe and northern 
Pakistan. Mackauer's (1968) catalogue included 32 genera, ten subgenera, 297 
species and seven subspecies. The 32 valid genera included were Lysephedrus, 
Ephedrus and Toxares under subfamily Ephedrinae; Areopraon, Praon and 
Dyscritulus under subfamily Prainae and Acanthocaudus, Aclitus, Adialytus, 
Aphidius, Archaphidus, Binodoxys, Boreogalba, Calaphidius, Chaetopauesia, 
Diaeretellus, Diaeretiella, Diaeretus, Euaphidius, Lipolexis, Lysaphidus, 
Lysiphlebia, Lysiphlebus, Metaphidius, Monoctonia, Monoctonus, Paralipsis, 
Pauesia, Protaphidius, Tanytrichophorus, Trioxys, and Xenostigmus under subfamily 
Aphidiinae. Family Aphidiidae divided into three subfamilies: Ephedrinae, Pramae 
and Aphidiinae. In addition, two genera viz., Aphidileo Rondani and Misaphidus 
Rondani and 38 species were listed as incertae sedis or as species inquirendae 
Further the catalogue also included six extinct fossil genera viz., Holocnomus, 
Oligoaphidius, Palaeoxys, Propraon, Protacanthoides and Protephedrus with 25 
species. 
In the first volume of Marsh (1979) "Catalog of Hymenoptera of America 
north of Mexico", recognized three subfamilies viz., Ephedrinae, Prainae and 
Aphidiinae; with 16 genera viz., Ephedrus, Toxares under Ephedrinae, Praon under 
Prainae and Lysiphlebus, Chaetopauesia, Pauesia, Xenostigmus, Eoaphidius, 
Aphidius, Lysaphidus, Diaeretiella, Monoctonus, Boreogalba, Trioxys, Binodoxys, 
Acanthocaudus under Aphidiinae with a total of 113 species were recognised. Marsh 
followed the systematic arrangement proposed by Mackauer (1968). 
Quicke and Achterberg (1990) in a phylogenetic analysis of the subfamilies of 
Braconidae analyzed 96 phylogenetically informative characters using the 
computerized parsimony programes PAUP and Hinning86. The cladograms showed 
that Braconidae can be divided into 3 major group of subfamilies viz., a Imeage 
comprising the mainly ectoparasitic cyclostomes and relatives, and 2 advanced 
endoparasitic groups one of which included the subfamily Aphidiinae. Some changes 
in the ranking of taxa as subfamilies and tribes were also proposed. 
Wharton et al, (1992) reassessed the phylogenetic analysis proposed by 
Quicke and Achterberg (1990). Character state definition and character polarities 
were evaluated and more rigorous methods were suggested. The relationship among 
braconid subfamily's consensus tree showed the cyclostome as a largely unresolved 
basal grade; Opiinae + Alysiinae forming a sister-group relationship with the 
Aphidiinae; and these three taxa in turn forming a sister-group relationship witfi the 
other taxa. However the two other major lineages, heliconids and microgastioids 
were somewhat better resolved. 
Belshaw and Quicke (1997) investigated the relationship within and between 
the Aphidiinae and other subfamilies of Braconidae using sequence data from three 
genes; elongation factor-la, cytochrome b and the second expansion segment oi tlie 
28S ribosomal subunit. Parsimony analysis of the combined data suggested the 
following tribal relationships: (Ephedrini + (Praini + (Aphidiini + Trioxini))). In 
addition, the cyclostome subfamilies were found to form a clade separate from the 
Aphidiinae, but relationships between the Aphidiinae and the noncyclostome 
braconids could not be resolved. The inferred phylogeny also supported a secondary 
loss of internal pupation within the Praini and a polyphyletic origin of 
endoparasitism within the Braconidae. 
Smith et al, (1999) undertook a phylogenetic study of Aphidiinae utilizing 465 
bp of DNA sequence of the mitochondrial NADHl dehydrogenase gene DNA 
sequences obtained from 40 taxa, including 14 genera and three outgroups included 
an agreement with most of the previously proposed phylogenies of aphidiines among 
each of the three recognized tribes (Praini, Ephedrini, Aphidiini), and also most 
genera were monophyletic. In contrast to previously proposed phylogenies, the clade 
of Praon + Dyscritulus (=Praini), rather than Ephedrini, is basal among the 
aphidiines. 
Sanchis et al, (2000) obtained a molecular phylogeny of the subf"amily 
Aphidiinae by sequencing the 18S rDNA. All phylogenetic reconstructions yielded 
trees with very similar topologies that confirmed the existence of two of the four 
traditionally accepted tribes, Ephedrini and Praini, but questioned the existence of 
Trioxini and Aphidiini. To better ascertain the status of some groups, the same 
analyses were repeated with a reduced taxonomic sample in which some species that 
produced systematic errors in the former phylogenetic reconstructions had been 
removed. The results from this second analysis favor either the three-tribes 
hypothesis (Ephedrini, Praini, and Aphidiini) or a new classification with at leasi five 
tribes (Ephedrini, Praini, Monoctonini, Trioxini, and Aphidiini). The 18S rDNA gene 
was found as a useful marker to recover relationships not only at the tribe but also at 
the subtribe and genus levels in this group. 
Kavallieratos et al, (2001) presented the identification of genus and species 
with the observed parasitoids-aphid relationship on various host plants. Later during 
2004 they reported 22 Aphidiinae genera and 115 species associated with 208 aphid 
taxa occurring on 422 plant taxa and 561 parasitoid-aphid associations. In 2005, they 
revised the genus Praon of southeastern Europe. 
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In 2002, Tomanovic and Kavallieratos revised the genus Trioxys of Serbia and 
Montenegro and found eleven species viz., Trioxys betulae (Marshall), 
T. chaetosiphonis Stary, T. cirsii (Curtis), T. complanatus Quilis, T. curvicaudus 
Mackauer, T. falcatus Mackauer, T. galiobii Stary, T. humuli Mackauer, T. pallidus 
(Haliday), T. pannonicus Stary and T. phyllaphidis Mackauer parasitizing on 
different aphid species. Tomanovic et al, (2003) revised aphidiine wasps 
(Hymenoptera: Braconidae) parasitizing the Uroleucon species in the West 
Palaearctic. An illustrated diagnostic key for eleven species viz., Ephedrus niger 
Gautier, Bonnamour & Gaumont; Praon uroleucon Tomanovic & Kavallieratos; 
P. volucre (Haliday); P. yomenae Takada; P. unitum Mescheloff and Rosen; 
P. nonveilleri n. sp.; Lysiphlebus fabarum (Marshall); Aphidius funebris Mackauer; 
Aphidius uroleuci Mescheloff & Rosen; Binodoxys centaureae (Haliday) and 
Diaeretiella rapae (M' Intosh) was prepard. In addition, a new species, Praon 
nonveilleri n. sp. from Uroleucon inulicola (Hille Ris Lambers) infesting Inula 
ensifolia L., was described. 
2.1.2 India 
The first published information on aphid parasitoids in India dates back to 1912 
when Viereck described a new species of Aphidiinae from Bangalore, South India. 
For a very long time after, no observations on parasitoids were reported from the 
country. Nearly four decades later. Raja Rau (1954) gave a detailed account o*" the 
biology of Aphidius sp. from South India. In the same year, Krishnamurthi and 
Usman (1954) reported Aphidius colemani Viereck as a parasite of Aphis sp on 
tobacco plant from Bangalore, South India. Till then the work on this group was 
restricted only to South India while the rest of the country remained unexplored. 
Narayanan et al, (1958) wrote a note on three interesting parasitic 
hymenoptera from India. They compiled the literature available on all species 
belonging to Aphidiinae that had been reported before 1957 and published it in the 
form of a catalogue in 1960. In 1962, along with Stary, they published a supplement 
incorporating the work done between 1957 and the end of 1961. 
Subba Rao and Sharma (1958), described Trioxys indicus reared from Aphis 
gossypii Glover attacking brinjal plants in Delhi and the very same year Sharma and 
Subba Rao described Aphidius (Aphidius) smithi from Kalka. In 1960 they described 
a new species, Lysiphlebus delhiensis parasitizing Longiunguis sacchari on 
sugarcane from Delhi. In 1962 they studied the complete biology, including mating 
and oviposition behavior of the female and the phenomenon of super parasitism by 
T. indicus. In 1964 Sharma and Subba Rao presented some species viz., Ephedrus 
(Ephedrus) lacertosus (Haliday), Aphidius colemani Viereck, Trioxys (Binohoxys) 
brevicornis (Haliday) for the first time from the Indian subcontinent. 
Batra and Wadhi (1962) in a short account of some insect pests of economic 
importance; identified the parasitoids emerging from parasitized aphids on cabbage 
plants as Diaeretiella rapae. 
Kundu et al, (1966) recorded Diaeretiella rapae (Curtis) as a parasite of 
mustard aphid, Lipaphis erysimi for the first time from India. Rao (1965) and 
Dharmadhikari and Ramaseshiah (1970) surveyed for the natural enemies of aphids 
in India. In 1972, Viswanathan reported on Aphidius transcaspicius (Telenga) from 
Rhopalosiphum maidis (Fitch) on Zea mays and Coffea arabica seedlings, from the 
Indian subcontinent. 
Shuja-Uddin (1973) described two new species of Trioxys Halida}' viz.. 
T. rubicola, T. basicurvus from India again in 1974 he described two new species 
under genus Toxares viz., T. macrosiphophagum and T. zaki from Kashmir. In 1975, 
he reported genus Lysiphlebia Stary and Schlinger for the first time from India and 
described two new species viz., Lysiphlebia mirzai and Trioxys (Betuloxys) 
intermedins along with a diagnostic key for the subgenus Betuloxys Mackauer. In 
1976, Shuja-Uddin described another new species of genus Lysaphidus viz., L. qadrii 
from India. In 1977 he made field observations on Aphidius uzbekistanicus Luziietzki 
(Hymenoptera: Aphidiidae) and its host Sitobion sp. (Homoptera: Aphididae) 
infesting Triticum aestivum. In 1978 he not only recorded Ephedrus campestris Stary 
from India but also reported and discussed the genus Adialytus for the first time from 
the Indian subcontinent listing two species viz., A. arvicola (Stary) and A. salicaphis 
(Fitch). In 2006, he (Akhtar et al, 2006) reported Diaeretiella rapae (M'Intosh) 
form Aligarh. 
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Stary and Ghosh (1975) presented a review of fourteen parasitoids from 
various aphids of Meghalaya of which two were new viz., Betuloxys assamensis, 
parasitic on Betacallis querciphaga and Trioxys (Binodoxys) eutrichosiphi on 
Eutrichosiphum sp. In 1978 they reported nine species and described one new 
species Trioxys (Binodoxys) shillongensis with notes on host parasitoids. In 1979 
they observed Betuloxys nepalensis from Meghalaya in India and listed new host 
records for Aphidius matricariae, Toxares deltiger and Lipolexis scutellaris. In 1983 
they published a book titled "Aphid parasitoids of India and adjacent countries 
(Hymenoptera: Aphidiidae)" which reviewed nearly 70 species under 21 genera viz.. 
Adialytus ambiguous, A. salicaphis; Aphidius absinthii, A. areolatus. A. cingulatus. 
A. colemani, A. ervi, A. hortensis, A. matricariae, A. pascuorum, A. rosae, A. setiger, 
A. similes, A. smithi, A. urticae, A. uzbekistanicus, Aphidius sp.; Archaphidus 
greenideae; Areopraon lepelleyi, Areopraon sp.; Betuloxys assamensis, B. hortoriim, 
B. intermedius, B. takecallis; Cristicaudus nepalensis; Diaeretiella rapae; Diaeretus 
leucopterus; Ephedrus cerasicola, E. lacertosus, E. minor, E. niger, E. persicae, 
E. plagiator, E. srinagarensis, Ephedrus sp.; Indaphidius curvicaudatus; Kashmiria 
aphidis; Lipolexis gracilis, L. scutellaris; Lysaphidus erysimi, L. qadrii, Lysaphidus 
sp.; Lysiphlebia mirzai; Lysiphlebus confuses, L. delhiensis, L. fabarum, 
L. testaceipes; Monoctonus sp.; Parapraon necans, P. pakistanum; Pauesia 
antennata, P. arcuata, P. gulmargensis, P. hazaratbalensis, P. himalayansis. 
P. indica, P. laricis, P. mashobrica, P. pini, Praon abjectum. P. absinthii, 
P. antiquum, P. dorsale, P. myzophagum, P. stagona, P. volucre, Praon sp.; Toxares 
deltiger, T. macrosiphophagum, T. shigai, T. zakai; Trioxys acalephae, T. auctus. 
T. basicurvus, T. brevicurvus, T. centaureae, T. eytrichosiphi, T. greenideae, 
T. indicus, T. kashmirensis, T. kumaonensis, T. pallidus, T. rishii, T. rubicola, 
T. shillongensis, T. sinensis, and Trioxys sp. An introduction to the basic methods of 
rearing, preserving and identification was also given. The review of genera and 
species included information of the original description, type material, figures, hosts, 
biologies and distribution of taxa pubHshed up to 1981 and part of 1982. The host 
parasitoids index lists parasitoids records on 46 genera and about 100 species of 
aphids, irrespective of taxonomical group of aphids. 
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Stary and Raychaudhuri (1977 and 1978) described two new species viz.. 
Pauesia (Paraphidius) indica in from Manipur and Trioxys takecallis from West 
Bengal. Again in 1982 Stary and Raychaudhuri described three new species viz., 
Pauesia (Paraphidius) arcuata, Pauesia (Pauesia) mashobrica and Trioxys 
(Binodoxys) kumaonensis from Himachal Pradesh. 
Stary and Bhagat (1978) reviewed aphid parasitoids of Kashmir. They reported 
seven genera and fourteen species, of which one genus viz., Kashmiria and three 
species viz., Ephedrus srinagarensis, Trioxys (Trioxys) rishii and Kashmiria aphidis 
were new. A host and parasitoid list was also compiled by them. 
Stary (1979) described a new genus Indaphidius curvicaudatus, as the type 
species parasitizing greenideid aphid, Mollitrichosiphum sp. and aphidid aphid, 
Sitobion rosae in West Bengal. 
Takada and Rishi (1980) recorded fifteen species of aphidiid parasitoids from 
Kashmir. Three new species were described viz., Praon stagona from Stagonu sp., 
Binodoxys kashmirensis from Sitobion sp. and B. uroleucon from Urolucon sp. while 
Ephedrus minor, Aphidius cinulatus and A. hortensis were reported from India for 
the first time. 
Agarwala et al, 1980 reported eight parasitoids viz., Aphidius absinthii 
Marshall, A. matricariae Haliday, A. similis Stary and Carver, A. uzbekistanicus 
Luzhetzki, Diaeretiella rapae (MTntosh), Ephedrus plagiator (Nees), Lipolexis 
scutellaris Mackauer and Trioxys indicus Subba Rao and Sharma from Sikkim. 
Agarwala et al, 1981 reported Aphidius urticae group and Monochtonus nerwsus 
(Haliday). In 1981, Agarwala and Raychaudhuri observed the population tend of 
rose aphid and their parasitoids Aphidius rosae Haliday. They (Agarwala ei al., 
1981a) gave a comprehensive account of aphidiid parasitoids known from India with 
respect to their distribution, endemism and aphid host association of nearly 76 
species. Agarwala et al. described Trioxys (Trioxys) peniculatus from Cervaphis 
schouteniae in 1985 and Praon mollitrichosiphi frova Mollitrichosiphum tenuicorpus, 
Trioxys ceratovacuna from Ceratovacuna silvestrii and T. oregmae Torn 
Ceratovacuna? Perglandulosa in 1987. Agarwala (1983) reported the host range, 
distribution, host preferences of Trioxys indicus from India. Agarwala (1983a) 
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reported three species viz., Aphidius rosae Haliday, Ephedrus plagiator (Nees) and 
Indaphidius curvicaudatus Stary from Kalimpong again in 1988, he recorded the 
host association and distribution of Trioxys indicus. 
Bhagat (1981) described three new species from Kashmir viz., Pauesis 
hazratbalensis from Lachnus sp.; P. gulmargensis from Cinara sp.; and 
P. himalayensis from Lachnus tropicaliss and recorded P. pini for the first time from 
India. In 1982 he gave brief description of various gall-aphids collected from 
Kashmir. During the same year Bhagat (1982a) described five new species, viz., 
Ephedrus dioscoreae from Aphis sp.; E. urticae from Microlophium carnosum; 
Praon kashmirensis from Chaitophorus pakistanicu; Trioxys jaii from Shivaphis celti 
and T. rosaecola from Myzaphis rosarum. 
Ghosh and Agarwala (1982) catalogued the aphid parasitoids of India under 46 
species and belonging to fourteen genera viz., Adialytus, Areopraon, Diaetetus, 
Diaeretiella, Ephedrus, Lipolexis, Lysiphlebia, Lysaphidus, Lysiphlebus, 
Monoctonus, Pauesia, Praon, Toxares and Trioxys. They also included details of the 
distribution etc. in their catalogue. 
Saha et al, (1982) reported eleven species under seven genera of aphidiid 
parasitoids from Himachal Pradesh including one species new to science viz., Praon 
hypermyzus from Hypermyzus carduelinus. They also recorded Lysiphlebia rugose 
and Lysiphlebus confuses from India for the first time. 
Samanta et al, (1983) erected a new genus Indoephedrus and described ihree 
new species viz., L reticulate from Greenidea neoficicola, L neoficicola from 
G. neoficicola and Pausia labanensis from Pyrolacnus pyri under the new genus. 
Again, in the same year (1983a) they described one new genus, Neoephedrus with 
two new species viz., N. helichrysi from Brachycaudus helichrysi and 
N. kalimpongensis from Myzus persicae from West Bengal. Further in 1985 they 
described two new species of Trioxys viz., T equatus from Aphis gossypii and 
T. areolatus from Greenidea ficicola. Pramanik and Raychaudhuri (1984) described 
two new species of Lipolexis viz., L. pseudoscutellaries and L. myzakkaiae from 
Nagaland. 
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Das and Chakxabarti (1989) recorded nine species of aphidiids on aphids from 
Garhwal range of Western Himalayas, including six new species viz., Trioxys 
joshimathensis from Sitobion miscanthi, T. mackaueri from Melanaphis 
meghalayensis meghalayensis, T. takecallia from Takecallis himalayaensis, Pauesia 
lachniella from Lachnus tropicalis, P. orientalis from Cinara maculipes and Praon 
himalayensis from Callaphis juglandis. In 1990 they gave an account of eleven aphid 
parasitoids occurring in Western Himalaya including two new viz., Aphidius staryi 
from Myzus cornutus and Trioxys tomentosae from Myzus sorbi. In 1991 they 
reported seventeen species of aphid parasitoids from the same locality out of which 
three species viz., Aphidius polycostulari from Sitobion sp., Cristicaudus indicus 
from Aphis sp. and C. garhwalensis from Capitophorus formosartemisiae were new 
to science while two species viz., Praon orientate and P. pubescens were new 
records for the Indian subcontinent. 
2.2.1 Population dynamics of Diaeretiella rapae vis-a-vis Lipaphis 
erysimi 
Spatial distribution of an animal species is essential to ecological research for a 
better understanding of population dynamics. It is one of the most charactoistic 
ecological properties of species, unlike rates of growth and reproduction, which often 
vary more between generations within a species than they do between species. 
Spatial distribution yields characteristic parameters that segregate species. These 
parameters are the population expression of the individual behavior defined by the 
ecologist and observed by the naturalist. No field sampling is viable without 
understanding spatial distribution. Some insect species reproduce so rapidly that 
population density can change greatly during the course of a field experiment as in 
the case of aphids (Hassell and May, 1974 and Anderson, 1974). 
Neyman (1939) suggested the class of contagious distribution for newly 
emerged larvae from egg laid in cluster of fixed size, which is currently called as 
spatial distribution. The very next year UphoU and Craig (1940) suggested that i 'the 
biological assumption fulfilled the fundamental distribufion, it will not effectively 
describe the dispersion of the populafion Haldane (1941) developed the maximum 
likehood method and its efficiency was calculated by Fisher (1941). 
Barlett (1947) gave a 'Natural explanation' of variance greater than mean. 
Anscombe (1950) gave the full sampling theory of negative binomial and log series. 
Water and Henson (1959) suggested 'K' as the degree of aggregation of a population 
and could well affect the influence of predator and parasites. Water (1959) found an 
apparent relationship between 'K' and the population density of spruce budworm 
larvae {Choristoneura fumiferana) on twig of balsam fir. The lower value of K' 
reflected an initial aggregative tendency in new or low infestations. 
Harcourt (1961) found that the value of 'K' was often influenced b> the 
sampling unit size and therefore comparisons could be made only on using the same 
sampling unit. Harcourt (1961a) recognized that the frequency distribution of 
diamond back moth immature stages count did not confirm to the Poisson series, 
there being an excess of uninfected plants and heavily infested plants over the 
expected number. Lloyd (1967) concluded s /^m was 'downright misleading' as a 
measure of aggregation. As there was no quantitative biological definition for this 
property, there existed no criteria by which an index could be judged, except that its 
behavior was consistent. Guppy and Harcourt (1970) found that random count of the 
white grubs, Phyllophaga fusca and P. anxia in a permanent field did not follow 
Poisson distribution. The negative binomial series was fitted to the observed 
distribution. Further it was found not significance when fitted by chi square. 
The distribution of various species of aphids on their host plants have been 
studied extensively, viz., plants infested with Aphis gossypii Glov. (Soong, 1974; 
Zhang GuangMei et ai, 1998); Myzus persicae (Sulz.) (Tamaki and Weiss, 1979; 
Harrington and Taylor, 1990; ZhangYue et al, 1993); Rhopalosiphum sp. (Ekbom, 
1985; Elliott and Kieckhefer, 1987; Nath and Nag 1989; Chen Bin et al, 2000; Ding 
Wei et al, 2002 ); Lipaphis erysimi (Paras Nath and Mishra, 1986; Ramkishore and 
Phadke, 1988; Shulka, 1990; Rajenderan and Phadke, 1992; Kuo MeiHwa, 1993); 
Uroleucon sp. (Cappuccino, 1987; Singh and Singh, 2002); Toxoptera sp. (Self and 
Islam, 1988); Sitobion avenue (Trommer and Krasteva, 1990; Feng et al, 1993); 
Eriosoma lanigerum (Asante et al, 1993; Alspach and Bus, 1999); Metopolophium 
dirhodum (Chen et al, 1994); Brevicoryne brassicae (Parker et al, 1999); Aphis 
craccivora (Pandey, 2004). In all the studies the population of the aphids found to be 
aggregated and conformed to a negative binomial distribution. 
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During a 3-year survey by Feng et al, (1993) on Sitobion avenae and its 
parasitoid, reported that distribution of S. avenae was aggregated the most at low 
densities during the early infestation period and tended to be less aggregated as 
density increased, whereas A. ervi was more likely to be randomly distributed. A 
common value of k could not be determined for either S. avenae or A. ervi. 
Dai-Xuan (1995) recorded the spatial distribution of Toxoptera aurantii and its 
natural enemy the braconid parasitoid Aphidius sp., at various layers within tea 
bushes. Raymond et al, (2000) studied the distribution of Aphis fabae on various 
host plant species in York, UK, and also its associated natural populations of the 
aphidiine parasitoid Lysiphlebus fabarum and insect predators, especially 
coccinellids. The number of parasitized aphids increased with aphid abundance on 
three of the plant species studied, viz., Papaver dubium, Rumex obtusifolius, and 
Vicia faba but not on the plant species, Chenopodium album which bore very high 
numbers of coccinellids. In complementary laboratory experiments, L. fabarum 
which offered a choice between odours of plants infested with A. fabae selected the 
odour fields from coccinellid treatments at significantly lower frequency than the 
odour fields of other treatments. 
Langhof et al, (2005) studied the spatial and temporal dispersal of the aphid 
parasitoid Aphidius colemani in the field. Dispersal was determined on the basis of 
mummified Myzus persicae aphids on kohlrabi trap plants. Nakashima and Akashi 
(2005) investigated seasonal abundance and within-plant distribution of 
Acyrthosiphon spp. and their natural enemies were investigated on lucerne in 
Obihiro, Hokkaido, Japan in 2001. Parasitized by two braconid parasitoids, Aphidius 
ervi and Praon barbatum was variable through the season, but the estimated number 
of parasitized aphids reached a peak at the same time as overall aphid densities. 
2.2.2 Population fluctuation of L. erysimi and D. rapae vis-a-vis 
abiotic factors 
Singh and Upadhyay (1999) studied the influence of different parasitoid host 
ratios (R) on the rate of parasitism (Np) and search rate (a) of the aphid parasitoid 
Binodoxys indicus on Aphis gossypii. The rate of multiplication, however, (Rm) as 
well as the search rate (a) decreased with the increase of R. Different mathematical 
models are given to explain the relationship between Np, Rm, a with R. 
In a field survey in Jammu and Kashmir, India, during 1995-96 (Bhagat, 2000) 
identified Lysiphlebia mirzai as a parasitoid of Macrosiphum avenae (Sitobion 
avenue) on wheat with a parasitism of 16.5%. 
Men and Kandalkar (2001) observed heavy parasitization of Lipaphis ervsimi 
by Diaeretiella rapae. The percentage of mummified aphids varied between 20 and 
91.62, with a mean of 66.68%. 
Dogra, et al, 2003 investigated the parasitization of L. erysimi by Diaentiella 
rapae on the host crop, Brassica campestris var. sarson (BSH-1), Maximum 
parasitization (51.07%) was recorded in the second week of March when mean 
maximum temperature, mean minimum temperature and relative humidity was 22.5 
degrees C, 10.3 degrees C and 36%, respectively however Temperature, relative 
humidity and rainfall had no significant impact on the populations of L. erysimi and 
D. rapae. 
Kavallieratos et al, (2004) carried out a field experiments in a citrus orchard in 
Greece for two years (2000 and 2001) to examine the role of aphidophagous insects 
in the population reduction of aphids infesting citrus. The aphid species found were: 
Toxoptera aurantii. Aphis (Aphis) gossypii and Myzus (Nectarosiphon) persicae 
(Hemiptera: Aphidoidea). Among these species T. aurantii was by far the most 
abundant. The aphidiine parasitoids recorded from T. aurantii in decreasing order of 
occurrence were Aphidius colemani, Aphidius matricariae, Diaeretiella rapae, Praon 
volucre and Ephedrus persicae while in the case of Aphis gossypii, the apliidiine 
parasitoids emerged in decreasing order of occurrence were Binodoxys angelicae, 
Aphidius colemani and D. rapae. In contrast, M. persicae was not found to be 
parasitized. The parasitization of T. aurantii was significantly higher than that of 
Aphis gossypii. 
Alves et al., (2005) identified and verified the timing of parasitization. The 
population of aphids did not reach the mean value of one insect per tiller, with 
predominance of Rhopalosiphum padi (53%), followed by Sitobium avenae (Sitobion 
avenae) and R. maidis (19.5%) and Metopolophium dirhodum (8%), which were 
verified mostly from the wheat elongation stage. The parasitoids were observed 
starting at the wheat flowering season (approximately 3 months after planting), and 
only two species of braconids, Lysiphlebus testaceipes (97.3%) and Diaeretiella 
rapae (2.7%), were recorded. 
Mandal et al, (2005) studied field parasitization of three species of aphids. i.e. 
Lipaphis erysimi, Myzuspersicae and Brevicotyne brassicae, by A. aphidivorus in an 
unsprayed cabbage field. L. erysimi was parasitized from the first fortnight of 
November to the second fortnight of February, with maximum parasitization 
(13.33%) during the 2nd fortnight of January. The parasitization of M. persicae 
started from the 2nd fortnight of November and continued up to the 2nd fortnight of 
March, with parasitization peak (22.23%) during the 2nd fortnight of January. The 
parasitoid started parasitizing B. brassicae from the 1st fortnight of December, ^vhich 
gradually increased and reached the peak (37.57%) during the 1st fortnight of 
February and then decreased by the end of March. Both aphids and parasitoids 
disappeared after March. The mean parasitization of B. brassicae was higher than 
that of M persicae and L. erysimi. 
MATERIAL AND METHODS 
The specimens for the present study were obtained from National Pusa 
Collection (NPC), Division of Entomology, Indian Agricultural Research Institute, 
New Delhi and Entomology Section, Department of Zoology, Aligarh Muslim 
University, Aligarh, Uttar Pradesh (DZAMU). In addition, parasitized aphids were 
collected from various parts of India and reared in the laboratory for parasitoids 
emergence. All collected parasitoids were deposited in NPC, New Delhi. 
3.1.1 Collection, killings, drying, mounting and preservation 
Mummified aphids from various crops were brought to the laboratory and kept 
in glass tubes of 5x1.5" dimension for emergence of parasitoids. The emerged 
parasitoid adults were collected with the help of an aspirator and killed with ethyl 
acetate. Specimens were all mounted on rectangular cards on their left lateral side 
with very small amount of water soluble glue. Care was taken to expose the legs and 
wings so as to expose all the taxonomic characters of importance for study. The 
specimens were labeled with data of locality, host, date and name of the coUecior. A 
few specimens were also pinned in the thorax with micropins. Some specimens were 
also preserved in small glass vials in 90% alcohol. 
3.1.2 Specimens for taxonomic studies 
The essential diagnostic characters of the specimens were examined without 
any special preparation under Leica MZ-12 stereo zoom microscope with suitable 
illumination. Illustrations were made using a Leica drawing tube attachment and 
photographs were taken using Canon power shoot 8 megapixel digital camera. 
Measurement of different parts of the body, viz., head, mesosoma, metasoma and 
their appendages like antennae, legs, wings and genitalia were taken with ocular and 
stage micrometers. 
Care was taken to ensure the specimens were always in a level plane oi set 
uniformly every time. For standardization, a trial run was made with five specimens 
each species (if available) for every measurement chosen at a particular plane and 
angle to ensured uniformity and concordance of values. After standardizaiion 
measurement of all selected characters for each specimen of all species were 
recorded. 
Male and female specimens were sorted out carefully based on the shape and 
size of the last metasomal segment. The method adopted for dissecting the genitalia 
for the study involved the following steps: 
1. The old specimens were relaxed for 24 hours in a relaxing box composed of 
cotton soaked in water embedded between layers of blotting paper. Few drops 
of carbolic acid were added to the water soaked cotton to prevent fungal 
growth. 
2. The hypopygium was carefully detached from the abdomen using a needle 
and forceps under a binocular microscope. 
3. Genitalia were further softened by placing them in 10% KOH solution 
overnight, thereafter it was washed and dissected in distilled water. 
4. Next the genitalia were transferred to glacial acetic acid for 15 minutes for 
dehydration, passed through carboxylol and xylene for 5 minutes each for 
cleaning the material and was studied by placing them on cavity slides. 
5. Mounting of genitalia on slides was avoided to prevent distortion of the 
structures. A cavity slide with a drop of glycerol was found most suitable for 
study of genitalia from dorsal, ventral and lateral angles. Genitalia were 
examined and illustrated under Leica microscope with a drawing tube 
attachment. 
6. Finally after the study, the genitalia were stored in microvials containing a 
drop of glycerol and pinned below the respective specimens. 
Terminology used for description of the specimens follows that of Sharkey and 
Wharton (1997) while terminology of Snodgrass (1941) were used for the description 
of the genitalia. All measurements have been expressed in millimeters. 
3.1.3 Statistical analysis of morphometric data 
Measurements of a total of 39 characters listed in the table 1 were taken for all 
twenty species of Aphidiinae studied. Cluster analysis of the morphometric data was 
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done by nearest neighbor Cluster Analysis using SPSS 10.0.5 (Software package) 
and a dendrogram was constructed. 
3.2 Morphometric studies on various populations of Diaeretiella 
rapae 
Ten specimens in good condition were randomly selected from four 
populations of Diaeretiella rapae (M'Intosh) {viz., LMNNT= Lipaphis erysimi on 
mustard from Nainital, LMDER= Lipaphis erysimi on mustard from Dehrii Dun, 
LMDEL= Lipaphis erysimi on mustard from Delhi and MCDEL= Myzus persicae on 
cabbage from Delhi). All the specimens were individually numbered and kept aside 
for recording their measurements. 
3.2.1 Selection of characters 
A total of 18 characters were selected for morphometric studies as indicators of 
shape and size. All measurements were expressed as ratios as recommended by 
Tomnic et al, (2005). The selected characters have been listed in (Table 2). 
3.2.2 Study and measurement of characters 
Individual specimens were studied under Leica MZ 12 binocular stereo zoom 
microscope fitted with ocular micrometer. 
3.2.3 Statistical analysis of morphometric data 
Cluster analysis of the morphometric data of four populations were done by 
nearest neighbor Cluster Analysis using SPSS 10.0.5 (Software package) from which 
a dendrogram was constructed. 
3.3 Population dynamics of Diaeretiella rapae vis-a-vis Lipaphis 
erysimi 
The present investigations were carried out at the research farm of Indian 
Agricultural Research Institute, New Delhi-110012 during two consecutive rahi 
seasons viz., 2006-07 and 2007-08. Brassica juncea variety Pusa bold was sown in 4 
plots, sized 10^12 m. Sowing was done on 16"" November 2006 and 20'*" November 
2007. Standard agronomic practices were adopted for raising a good crop. The data 
2-^  
for the aphid population was recorded in the field under their natural incidence 
without any insecticidal intervention. 
Sampling was done at weekly intervals from the time of appearance of the 
aphid on the crop till the harvest of the crop. The terminal 10 cm of the main shoot 
infested with aphids from 10 randomly selected plants from each plot were cut and 
placed in small plastic jars. These jars were covered with muslin cloth tied with 
rubber band, and kept under laboratory conditions of 26±5° C and 65±5% RJi. Data 
on total number of aphids in each jar was recorded on the day of collection by direct 
count. Subsequent observations on number of parasitoids emerged were noted daily 
for two weeks. The emerged parasitoids were counted, segregated and processed for 
further taxonomic studies. Meteorological data for standard weeks was collected 
from lARI observatory and correlated with per cent parasitism. 
The aphids collected from the field as well as the emerged parasitoids were 
processed for taxonomic identification. 
3.3.1 Spatial distribution of apliid and parasitoids on the crop 
The data for the population of both L. erysimi and its parasitoid D. rapat were 
used for various statistical analyses and the pattern of distribution of aphids and 
parasitoids was elucidated. 
3.3.1.1 Mean and variance ratio 
Mean (x) and variance (s^ ) were worked out from each observation and based 
on values obtained the distribution patterns were determined to be random if x = s^ ; 
aggregated if .r < s and regular if x >s 
3.3.1.2 Standard normal variable, "d" 
Any departure of the ratio between mean and variance from unity gives an 
index of dispersion. The accuracy of the fitted distribution was tested by Chi-square 
(X ) against n-1 degree of freedom (d.f) as ^^ = —^^^—- • Further, when sample size 
is large (n>31); ^|2x^ is distributed normally about ^ 2 v - l ) with unit variance 
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{v= n-1; n= sample unit). The value of "d" was calculated by the formula 
d = ^Jlx^ -yj(2v-l) (Elliott, 1977) and distribution patterns were described as 
(i) random if value of "d" < 1,96 
(ii) regular if value of "d" > 1.96; with a negative sign 
(iii) aggregated if value of "d" > 1.96; with a positive sign 
3.3.1.3 Index of mean crowding (ji*) 
Mean crowding (Lloyd, 1967) was calculated using the equation below 
S^ - 2 • 
fj. -x-^ {-^ -1) where x = Mean and 5 = variance 
X 
Distribution patterns were indicated as 
(i) random iin* = ^ 
(ii) binomial if/i* > ^ 
(iii) regular if// * < ^ 
3.3.1.4 Calculation of Lloyds index of patchiness (p) 
Lloyds index of patchiness (/?) is the ratio of mean crowding (n*) to mean 
density (x) 
u* 
i.e. P-~rr Further 
X 
(i) random if p = 1 
(ii) binomial ify9> 1 
(iii) regular if p < 1 
3.3.1.5 Calculation of negative binomial distribution (NBD) 
When variance of the population were found to be greater than mean (s^- x ), 
then NBD can be attempted for fitting of the observed counts to confirm the 
contagious nature of the distribution. The negative binomial is the mathematical 
counterpart of the positive binomial and the probability series is given by (p-q)"'^  
where p = x/K and q =l+p. The parameters of distribution are the arithmetic mean 
(x) and exponent or dispersion parameter (K). The "K" was calculated by 
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K= X V (s^  -x ) . The reciprocal of the exponent (K) is 1/K and it is a measure of 
excess variance or clumping of the individual population. As I/K approaches zero 
and K approaches infinity, the distribution converges to the Possion series (s" =x ). 
Conversely if clumping increases, 1/K approaches infinity and K approaches zero, 
distribution converges to logarithmic series. The value of K, "below 8 indicates 
negative binomial or aggregated distribution (Southwood and Henderson, 2000) is 
good fit. 
P(0)={l+(x/K)}-'^ (K>0) 
P(Xi)= {(K+ Xi-iy Xi} {X / (X +Ki)}. P(xi-D; where x, = ,,2.3,.... 
The Chi-square (x )^ was calculated using SPSS 10.0 software and compared 
with the table value at 0.5% significant level. If calculated value of Chi-square (x )^ 
found to be less than table values then model (NBD) have good fit to the aphid 
counts. 
3.3.1.6 Estimation of common K, "Kc" 
The dispersion parameter (K) of the NBD was calculated from each sample. 
The common K, "Kc" was calculated by working out two statistics for each sample. 
These were: 
X' = x^-(sVn) and Y'=S^-X 
and therefore, 
1/Kc= E Y ' / I X ' 
Where x = sample mean, s^  = sample variance and n= numbering of sampling 
units on which mean is based. The common K, "Kc was calculated separately for 
each year as well as on pooled basis for both years. 
3.3.2 Population of aphids and parasitoids in relation to meteorological 
parameters 
Data for six meteorological parameters viz., maximum and minimum 
temperature; maximum and minimum relative humidity; rainfall and sunshine hours 
were collected from meteorological station, lARI Observatory, (28°4'N, 77°09'E and 
228.16m above mean sea level) for the two crop seasons of 2006-07 and 2007-08. 
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The daily recording of these parameters were averaged over standard week and 
estimated according to the procedure adopted by Das et al, (2006): 
I. Day temperature (DT) = Tmax - 0.4 (Tmax - Tmjn) 
II. Night temperature (DT) = Tmin + 0-4 (T^ax - Tmin) 
These data were utiUzed for computations of correlation and regression Step 
wise multiple regression analysis were done using population parameters as 
dependent variables and meteorological data as independent variables. 
3.4 Development of CD-ROM 
3.4.1 Database of hymenopterous parasitoids (Braconidae: Aphidiinae) 
associated with aphids 
A computer aided information retrieval system was designed for the 
hymenopterous parasitoids associated with aphids in India. The first step was 
creation of separate tables for genera, species, host species and host plants. Since all 
the basic information comprised of fields, viz., genera name, species name, host 
name, host plant name, locality and references, once the data set had been des i^gned, 
in the next step the raw data was converted into an electronic database and thereby 
into a system of information retrieval. Total program was built on Microsoft .\ccess 
2003 and linked with HTML (Hypertext Markup Language) to provide better access. 
The first option provides a user friendly search with drop-down combo-boxes for the 
different fields, viz., genus, species and host, thereby allowing the users to start 
search from any criteria according to their requirement. The results of the search are 
displayed on clicking the search button. 
3.4.2 Multimedia enabled diagnostics key of aphid parasitoids 
An illustrated diagnostic key was built in HTML language. The utility of the 
key was further enhanced by inclusion of original photographs of parasitoids. All 
diagrams and photographs were in JPEG-EXIF (Joint Photographic Experts Group-
Exchangeable Image File Format) and GIF (Graphic Interchange Format) format 
respectively using Adobe Photoshop Element® 2.0. All the pages were built using 
Microsoft Office Publisher 2003. 
RESULTS 
4.1.1 GENERAL MORPHOLOGY OF APHIDIINAE (Fig.l, 2, 3) 
The aphidiines constitute a rather uniform group of parasitic Hymenoptera, 
which seems to be due to their adaptation to parasitism on a single group of hosts, the 
aphids. They are minute in size, varying from 1.5 to 3.5 mm, depending on the size 
of the host; colour varies from black, brown, orange and yellow or their combination 
depending again on the host and season. The body of a typical Aphidiid is divided 
into three parts viz., head, mesosoma or mesosoma and metasoma or gaster. 
The head is orthognathous, transverse to subquadrate, bearing a pair of 
compound eyes, three ocelli and mouth parts. Frontal part of the head called the face 
is smooth with more or less dense hairs. The lower part of the head is formed by the 
clypeus. Clypeus is convex, oval and smooth, with both short and long hairs. 
Prominent anterior tentorial pits mark the side of clypeus. The top of the head is 
called the vertex which is separated from the occiput by the occipital carina. The 
lateral part of the head is called the gena. It is bordered anteriorly by the compound 
eyes, posteriorly by the occipital carina, ventrally by the base of the mandible and 
dorsally by the vertex. The dorsal half of gena is called the temple. The length of the 
gena is measured as the distance between the posterior margin of the compound eyes 
and occipital carina. 
The mouthparts consist of labrum, mandibles and labio-maxillary complex. 
The mandibles are bidentate, more or less prominent, with sparse hairs on the 
external portion. The maxillae and labium are united by membranes and form the 
labio-maxillary complex. Each maxilla consists of cardo, stipe and a four segmented 
maxillary palp. The cardo bears two lobes, galea and lacinia. The labium consists of 
submentum, mentum and prementum. Labial palpi are short, three segmented and 
joined on the external distal apex of prementum. 
Antennae are filiform with variable number of segments. The basal bulb of the 
antenna is fixed inside the antennal socket by means of membranes and muscles. The 
first and second basal antennal segments are called scape and pedicel respectively 
and the rest of the segments form the flagellum. The antennae are more or less 
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pubescent. Generally flagellar segments are subequal. The apical segment is 
distinctly different being longer than the rest of the flagellar segments. The number 
of antennal segments of male and female differ being higher in the males (14 in 9 
and 18 in 6* of genus Diaeretiella; 13 in $ and 14 in (5^  of genus Lysiphlebia etc.); 
only in the genus Ephedrus do both sexes have the same number of segments i.e. 
eleven. 
The second division of the body is mesosoma, consisting of three major parts, 
pronotum, mesonotum and metanotum. The propodeum is formed by the fusion of 
the first segment of metasoma with the posterior part of the metanotum The 
mesosoma bears both pairs of legs and wings. 
Pronotum is smooth, connected with the mesonotum at the dorsal side and 
bears a pair of legs. Mesonotum is subdivided into mesoscutum and scutellum. The 
mesoscutum is at a slightly higher level than pronotum, smooth with slight rugosity 
near the margins. Pubescence of mesoscutum variable, dense (genus Praon) to only a 
few hairs (genus Aphidius, Diaeretiella, Lysiphlebia etc.) present. The mesoscutum 
bears two furrows, the notaulices which might be absent (genus Diaeretus) or 
complete (genus Praon) or incomplete (genus Aphidius, Betuloxys, Binodoxys, 
Diaeretiella, Ephedrus, Lipolexis, Lysiphlebia, Praon, Toxares). Notaulices might be 
distinct anteriorly and effaced on the disc dividing the mesoscutum into three lobes 
(genus Aphidius, Diaeretiella, Lysiphlebia etc.), or they may be totally absent (genus 
Diaeretus). Sculpture of notaulices variable, from rugose (genus Aphidius, Betuloxys, 
Binodoxys, Diaeretiella, Ephedrus, Lipolexis, Lysiphlebia, Praon, Toxares) or almost 
smooth (genus Praon). The mesoscutum is separated from scutellum, by the trans-
scutal articulation. The scutellum is generally triangular, smooth, and more or less 
convex with crenulate margins. The sides of the scutellum are delineated by the 
smooth lateral discs of the axilla. The apical region of the mesonotum is marked by 
tubercles on either side; meso and meta pleuron are closely associated with the 
propodeum. Wings are hyaline with the surface covered by short and dense hairs. 
Forewing with an anterior strongly sclerotized fused costal and subcostal vein (and 
probably the radial vein too), which dilates at the apex to from a triangular stigma, its 
prolongation metacarpus (Ri) reaches the wing apex. The radial sector vein (RS) 
extends from the lower side of the stigma and reaches the wing apex and joins the 
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metacarpus (Ri) and thus completes the marginal cell. RS reduced or effaced 
frontally (viz., genus Aphidius, Lysiphlebia, Binodoxys, Diaeretiella etc.) or complete 
as in genus Ephedrus. Under the fused costal and subcostal vein is the basal cell, 
bordered apically by the M basal vein and posteriorly by the M+Cu vein. Median 
vein (M) originates at the M basal vein and runs between the radial and cubital veins 
towards the wing apex. In most of the genera {viz., Aphidius, Lysiphlebia, Binodoxys. 
Diaeretiella etc.) it is effaced or reduced. It consists of three abscissa, anteriorly this 
vein cuts off three submarginal cells, separated from each other by RS and r-m veins 
(genus Aphidius, Lysiphlebia) while posteriorly the first discal cell is present, 
separated on the external side by m-cu vein. Below the cubital vein lies the subbasal 
and first subdiscal cells separated from each other by a transverse vein, the nervulus 
and by the anal vein on the lower side. Anterior margin of hindwing is marked by a 
short fused costal and subcostal vein which deviates beyond a certain distance from 
the wing margin and continues as the subcostal vein. Legs are mostly slender and 
relatively long consisting of coxa, trochanter, trochantellus, femur, tibia and tarsus 
ending in a bifid claw. Tibia bears two spurs at its apex. 
Propodeum convex, smooth (genus Praon) or sculptured (genus Aphidius, 
Diaeretiella), with sparse hairs (genus Aphidius, Betuloxys, Binodoxys, Diaeretiella, 
Ephedrus, Lipolexis, Lysiphlebia, Toxares) or is densely pubescent (genus Praon). 
Areola narrow (genus Aphidius, Diaeretiella, Binodoxys) to wide (genus Diaeretus), 
some times incomplete (genus Lysiphlebia). 
Metasoma is rounded in male and lanceolate in female. The shape and size of 
first tergum of metasoma which is the second abdominal segment of all other insects 
is an important diagnostic character used for distinguishing various genera and 
species of Aphidiinae; it is longer than wide or square (genus Trioxys), more or less 
convex (genus Aphidius, Binodoxys, Diaeretiella etc.), almost smooth to rugose 
(genus Lysiphlebia), with sparse hairs (genus Aphidius, Betuloxys, Binodoxys, 
Diaeretiella, Ephedrus, Lipolexis, Lysiphlebia, Toxares) to densely pubescent (genus 
Praon); six pairs of spiracles are placed on spiracular tubercles laterally. Both tergum 
and sternum are weakly sclerotized. All the metasomal segments are freely 
connected with each other except segments two and three which are fused, but the 
fusion is flexible. Last segments of metasoma with (genus Binodoxys, Betuloxys) or 
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without (genus Aphidius, Ephedrus, Lipolexis, Lysiphlebia, Diaeretus, Diaeretiella) 
prongs. 
Genitalia $ : Ovipositor formed by the appendages of the 8"^  and 9"^  
metasomal segments. Apex of ovipositor simple (Genus Aphidius, Lysiphlebia, 
Diaeretus, Diaeretiella) or somewhat dilated (genus Epherus, Toxares). The base of 
the ovipositor is formed by the first and second pair of valvulae, which are attaclied 
to the bases of segments eighth and ninth. The first valvifer is associated with the 
nine metasomal tergum; the second valvifer articulates with the first one. A pair of 
third valvulae represents the sheaths of first and second valvulae and hence are 
commonly called as the ovipositor sheaths. They are sparsely (genus Aphidius, 
Ephedrus, Lipolexis, Lysiphlebia, Diaeretus, Diaeretiella, Toxares) or densely 
pubescent (genus Epherus), but always bear several sensory hairs at their apex. The 
size and shape of the ovipositor sheaths may be straight (genus Ephedrus, 
Diaeretiella), curved slightly upwards (genus Aphidius, Lysiphlebia) or downwards 
(genus Binodoxys). 
Genitalia S'' Formed by the penis and the gonopods of the 9' metasomal 
segment. The biggest sclerites of this organ are the gonocoxites. The gonobase is 
attached to its lateral apical margin. On the internal ventral side of each gonocoxite a 
sclerotized volsella is attached. External point of this volsella is called the cuspis, and 
the internal one is the digitus. To the distal end of each gonocoxite, the gonostylus is 
attached and forms the gonoforceps. The penis is protected by the sheaths and the 
penis valve. 
4.1.2 A CHECK LIST OF INDIAN APHIDIINAE 
The India Aphidiinae (Hymenoptera: Braconidae) is presently represented by 
125 species belonging to 22 genera {Adialytus, Aphidius, Archaphidus, Areopmon, 
Betuloxys, Binodoxys, Cristicaudus, Diaeretiella, Diaeretus, Ephedrus. Indaphidius, 
Indoephedrus, Kashmiria, Lipolexis, Lysiphlebia, Lysiphlebus, Monoctonus, 
Neoephedrus, Pauesia, Praon, Toxares and Trioxys) the details of which are as 
follows: 
I. Genus Adialytus Foerster, 1862 
Adialytus Foerster, 1862: 249, 250. 
Type species: Adialytus tenuis Foerster, 1862 
Taxonomy: Shuja-Uddin, 1978 (notes on Indian species) 
1. Adialytus ambiguus iYidXiAsiy, 1834) 
Aphidius (Aphidius) ambiguusHaUday, 1834: 104-105. 
Lysiphlebus (Adialytus) arvicola Stary, 1961 
Host: Macrosiphum sp. on Rosa sp. (Bhagat and Ahmad, 1991); Sipha maydis on 
Cynodon dactylon (Shuja-Uddin, 1978). 
Distribution: Himachal Pradesh and Jammu and Kashmir (Shuja-Uddin, 1978). 
2. Adialytus salicaphis (Fitch, 1855) 
Trioxys salicaphis V'lich, 1855: 841. 
Trioxyspopulaphis Fitch, 1855: 841. 
Lipolexis salicaphis Ashmead, 1889: 671. 
Aphidius (Diaeretus) laticephalus Telenga, 1953: 172-173. 
Host: Chaitophorus sp. on Salix caprea (Shuja-Uddin, 1978). 
Distribution: Jammu and Kashmir (Shuja-Uddin, 1978). 
II. Genus Aphidius Nees, 1818 
Incubus Schrank, 1802: 315 (Rejected). 
Type species: Ichneumon aphidum Linnaeus, 1758 
Aphidius J^ees, 1818:302. 
Type species: Bracon picipes Nees, 1811 (Rejected). 
Type species: Aphidius avenae Haliday, 1834 (Designated by opinion 284, ICZN). 
Theracmion Holmgren, 1872: 99. 
Type species: Theracmion arcticus Uolmgren, 1872 
Aphidius Nees, 1818, subg. Lysaphidus Smith, 1944: 72. 
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Type species: Aphidius (Lysaphidus) adelocarinus Smith, 1944 
Aphidius^tts, 1818. Subg. Euaphidius Mackauer, 1961:10. 
Type species: Aphidiuspterocommae Ashmead, 1900 
3. Aphidius absinthii Marshall, 1896 
Aphidius absinthiiyiaxsh.2\\, 1896: 605-606. 
? Aphidius cardui Marschal var. artemisiae Ivanov, 1927: 429. 
Host: Macrosiphoniella yomogifoliae on Artemisia sp. (Agarwala et al, 1980; 
Raychaudhuri et al, 1982); M. kikungshana on Artemisia sp. (Das and Chakrabarti, 
1991); M. pseudoartemisae (Dharmadhikari and Ramaseshiah, 1970) on Artemisia 
vulgaris (Raychaudhuri et al, 1982); M. sanborni (Dharmadhikari and Ramaseshiah, 
1970) on Chrysanthemum sp. (Raychaudhuri et al, 1982); Macrosiphoniella sp on 
Chrysanthemum sp. (Das and Chakrabarti, 1991; Bhagat and Ahmad, 1991); 
Unidentified aphids (Stary and Ghosh, 1983; Das and Chakrabarti, 1991). 
Distribution: Jammu and Kashmir (Bhagat and Ahmad. 1991); Kamataka, 
Meghalaya (Stary and Ghosh, 1983); Sikkim (Agarwala et al, 1980); Uttar Pradesh 
(Das and Chakrabarti, 1991; Raychaudhuri et al, 1982); West Bengal (Raychaudhuri 
etal, 1982) 
4. Aphidius areolatus Ashmead, 1906 
Aphidius areolatus Ashmead, 1906:189-190. 
Host: Without host records 
Distribution: Jammu and Kashmir (Rishi and Bhagat, 1980) 
5. Aphidius cingulatus Kuthe, 1859 
Aphidius cingulatus Ruthe, 1859: 315. 
Aphidius cingulatus Takada, 1968: 95. 
Host: Pterocomma populeum on Populus aurea (Takada and Rishi, 1980); 
Pterocomma sp. on Populus citiata and Salix tetrasperma (Das and Chakrabarti, 
1991) 
Distribution: Jammu and Kashmir (Takada and Rishi, 1980); Uttar Pradesh (Das 
and Chakrabarti, 1991) 
6. Aphidius colemani Viereck, 1912 
Aphidius colemani Wiereck, 1912: 141. 
Host: Aphis nerii on Calotropis sp. (Takada and Rishi. 1980); A. solanella (Stary and 
Ghosh, 1983); A. gossypii (Stary, 1975) on Vitis sp. (Stary and Ghosh, 1978); Aphis 
sp. on Rumex sp. (Das and Chakrabarti, 1990), Tobacco (Krishnamurti and Usman, 
1954); Dysaphis sp. (Saha et al, , 1982); Hyalopterus pruni on Prunus persicae 
(Raychaudhuri et al, , 1979, 1982; Das and Chakrabarti, 1991; Subhrani et al, 
2006); Lipaphis erysimi on Brassica oleracea var. capitata (Subhrani et al, 2006); 
Myzus persicae (Rajagopal and Kareem, 1979; Sharma and Subba Rao, 1964; Stary 
and Ghosh, 1983; Stary, 1975); on Brasssica oliracea var. capitata (Singh et al. 
1979), Solanum tuberosum (Subhrani et al, 2006); M varians on Prunus domestica 
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(Subhrani et al, 2006); Rhopalosiphum maidis (Viswanathan, 1972); R. nymphae 
(Stary, 1975) 
Distribution: Himachal Pradesh (Saha et al, 1982); Jammu and Kashmir (Takada 
and Rishi. 1980); Kamataka (Krishnamurti and Usman, 1954; Kash Viswanathan, 
1972; Stary and Ghosh, 1983); Manipur (Subhrani et al, 2006), Meghalaya (Stary 
and Ghosh, 1978, 1983); Nagaland (Raychaudhuri et al, 1979, 1982); Tamil Nadu 
(Rajagopal and Kareem, 1979); Uttar Pradesh (Das and Chakrabarti, 1991) 
7. Aphidius eglanteriae Haliday, 1834 
Aphidius eglanteriaeYialxday, 1834: 102. 
Host: Myzus sorbi on Sorbaria tomentosa; Macrosiphoniella pseudoartemisiae on 
Artemisia vulgaris; Capitophorus formosartemisiae on Artemisia sp. (Das and 
Chakrabarti, 1990). 
Distribution: Uttar Pradesh (Das and Chakrabarti, 1990) 
8. Aphidius erysimi (Stary, 1960) 
Lysaphidus erysimi Stary, 1960c: 361-363. 
Host: Unknown (Rishi, 1976) 
Distribution: Jammu and Kashmir (Rishi, 1976) 
9. Aphidius gifuensis Ashmead, 1906 
Aphidius gifuensis Ashmead, 1906:188. 
1 Lysiphlebus hungaricus Gyorfx, 1958: 133. 
Host: Aphis gossypii on Capsicum frutescence (Subhrani et al, 2006) 
Distribution: Manipur (Subhrani et al, 2006) 
10. Aphidius hortensis Marshall, 1896 
Aphidius hortensis Marshall, 1896: 590-591. 
Aphidius (Aphidius) berberidis Smith, 1944: 54-55. 
Host: Lipaphis erysimi on Brassica juncea var. rugose (Subhrani et al, 2006); 
Liosomaphis himalayensis on Berberis pseudambulata (Takada and Rishi, 1980); 
Myzuspersicae on Brassica oleracea var. capitata (Subhrani et al, 2006) 
Distribution: Jammu and Kashmir (Takada and Rishi, 1980); Manipur (Subhrani et 
al, 2006) 
11. Aphidius matricariae Haliday, 1834 
Aphidius (Aphidius) matricariae Haliday, 1834:103. 
Aphidius (Aphidius) cirsii Haliday, 1834:101. 
Aphidius (Aphidius) arundinis Haliday, 1834:106 
Aphidiusphorodontis Ashmead, 1889: 662. 
Aphidiuspolygonia Marshall, 1896: 602-603. 
Aphidius polygonia Marshall, 1896: 607. 
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Aphidius affinis Quilis, 1931: 48-50. 
Aphidius arundinis Haliday var. obscuriformi Quilis, 1931: 50-51. 
Aphidius renominatus Hincks, 1943: 44. 
Aphidius nigriteleus Smith, 1944: 61-62. 
Host: Aphis craccivora on Solarium nigrum (Bhagat and Ahmad, 1991); A. fabae on 
Rumex nepalensis (Bhagat and Ahmad, 1991; Saha et al, 1982); A. gossypii on 
Hibiscus esculentus (Agarwala et al, 1980), Solarium melongena (Subhrani ei al., 
2006); A. nasturtii (Saha et a/., 1982); A. solanella (Stary and Ghosh, 1983); 
A. spiraecola on Bidens pilosa, Gynura angutosa (Agarwala et a/., 1980) 
Brachycaudus cardui on Carduus delbergii (Raychaudhuri et ct/., 1982); B. heliclirysi 
on Ageratum conyzoides (Agarwala et a/., 1980; Bhagat and Ahmad, 1991)) Primus 
amygdalus, P. persicae (Das and Chakrabarti, 1990) Prunus sp. (Stary and Ghosh, 
1975) Brachycaudus sp. (Stary and Bhagat, 1978) on Carduus sp. (Raychaudhuri et 
a/., 1982); Brevicoryne brassicae on Brassica sp. (Stary and Ghosh, 1975); 
Capitophorus carduinus (Saha et al, 1982); C. formosartemisiae on Artemisia sp. 
(Saha et al., 1982); C. hippophaeus indicus on Polygonum chinense (Stary and 
Ghosh, 1978); Diphorodon cannabis on Cannabis sativa (Raychaudhuri et al., 1982; 
Saha et al., 1982); Diphorodon sp. on Cannabis sativa (Raychaudhuri et al., 1982); 
Lipaphis erysimi on Brassica napus (Stary and Ghosh, 1978); Myzus cerasi on 
Phlox dummondii (Bhagat and Ahmad, 1991); M. dycei (Stary and Ghosh, 1975) on 
Urtica sp. (Saha et al, 1982); M. ornatus on Sonchus sp. (Saha et al., 1982) 
Macrosiphoniella pseudoartemisae on Artemisia sp. (Saha et al., 1982); Myzus 
persicae (Stary and Ghosh, 1975) on Brassica napus (Agarwala et al., 1980); 
Brassica oleracea var. capitata (Subhrani et al., 2006) Solanum tuberosum 
(Subhrani et al, 2006) Descorina sofia (Takada and Rishi, 1980) Lysopersiicon 
esculentum and Triticum aestivum (Singh et al., 1999); M. umefoiae on Rubia 
cardifilia (Bhagat and Ahmad, 1991) Myzus sp. on Rubiaceae Plants (Stary and 
Ghosh, 1978); Phorodon cannabis (Stary and Bhagat, 1978; Stary and Ghosh, 1983) 
on Cannabia sativa (Takada and Rishi, 1980), Phorodon sp. (Stary and Bhagat, 
1978); Shinjia pteridifoliae on Pteridium sp. (Stary and Ghosh, 1979); Sipha (R) 
burakowskii on grass (Saha et al, 1982) 
Distribution: Himachal Pradesh (Saha et al, 1982; Stary and Ghosh, 1983); Jarnmu 
and Kashmir (Stary and Bhagat, 1978; Takada and Rishi, 1980; Raychaudhuri et al, 
1982; Bhagat and Ahmad, 1991); Manipur (Subhrani et al, 2006); Meghalaya (Stary 
and Ghosh, 1975, 1978, 1979); Sikkim (Agarwala et al, 1980); Uttar Pradesh (Das 
and Chakrabarti, 1990; Singh et al, 1999) 
12. Aphidius picipes (Nees, 1811) 
Bracon picipes Nees, 1811:28. 
Aphidius avenue Haliday, 1834:99. 
Aphidius granarius Marshall, 1896: 579-580. 
Host: Aphis gossypii, Hyadaphis coriandri on Coriandrum sativum (Subhrani ei al, 
2006) 
Distribution: Manipur (Subhrani et al, 2006) 
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13. Aphidius polycostulari Das and Chakrabarti, 1991 
Aphidiuspolycostulari Das and Chakrabarti, 1991: 409-413. 
Host: Macrosiphum (Sitobion) sp. on Rosa sp. (Das and Chakrabarti, 1991) 
Distribution: Uttar Pradesh (Das and Chakrabarti, 1991) 
14. /^>A/rfiM5 a^rfrw (Shuja-Uddin, 1976) 
Lysaphidus qadrii Simja-Uddin, 1976: 314-315. 
Host: Brachycaudus helichrysi on Anaphalis sp.; Brachycaudus sp. on Gnaphaliiim 
sp.; Capitophorus sp. on Anaphalis cinnamomea (Das and Chakrabarti, 1991); Myzus 
ornatus (Stary and Ghosh, 1983); Unidentified aphid on Artocarpus heterophyllus 
(Shuja-Uddin, 1976) 
Distribution: Himachal Pradesh (Stary and Ghosh, 1983); Uttar Pradesh (Sliuja-
Uddin, 1976; Das and Chakrabarti, 1991) 
15. Aphidius rhopalosiphi DeStefani, 1902 
Aphidius rhopalosiphi DeStefani, 1902: 633. 
Host: Myzus numecola on Prunus amygdalus (Subhrani et al, 2006) 
Distribution: Manipur (Subhrani et al, 2006) 
16. Aphidius rosaeY{d\iday,\'?,3'i 
Aphidius (Aphidius) rosae Haliday, 1833: 261. 
Aphidius rosarum'Nees, 1834: 19. 
Aphidius aphidivorus Ratzeburg, 1844: 50, 52. 
Aphidius cancellatus Buckion, 1876: 111. 
Host: Sitobion rosaeformis on Rosa sp. (Raychaudhuri et al, 1979; Agarwala and 
Raychaudhuri, 1981); Sitobion rosae on Rosa sp. (Raychaudhuri et al, 19V9; 
Agarwala, 1983; Das and Chakrabarti, 1991) 
Distribution: Sikkim (Raychaudhuri et al, 1979); Uttar Pradesh (Raychaudhuri et 
al, 1979; Das and Chakrabarti, 1991); West Bengal (Raychaudhuri et al, 1979; 
Agarwala and Raychaudhuri, 1981; Agarwala, 1983) 
17. Aphidius salignaeW atanahe, 1939 
Aphidius salignae Watanahe, 1939: 13-14. 
Host: Tuberolachnus salignus (Bhagat and Ahmad, 1991) 
Distribution: Jammu and Kashmir (Bhagat and Ahmad, 1991) 
18. Aphidius setigerMackauer, 1961 
Aphidius setiger Mackauer, 1961a: 273-275. 
Host: Without host records (Rishi and Bhagat, 1980) 
Distribution: Jammu and Kashmir (Rishi and Bhagat, 1980) 
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19. Aphidius similis Stary and Carver, 1979 
Aphidius similis Stary and Carver, 1979: 337-341. 
Host: Aphis gossypii on Hibiscus esculentus, A. spiraecola on Bidens pJlosa 
(Agarwala et al, 1980); Brachycaudus helichrysi on Ageratum conyzvides 
(Agarwala et al, 1980) Gynura angutosa (Raychaudhuri et al., 1982); Myzus 
persicae on Brassica napus (Agarwala et al, 1980) Gynura angutosa (Raychaudhuri 
et al, 1982; Agarwala et al, 1980) Solanum tuberosum (Agarwala et al, 1980) 
Lysoperslicon esculentum (Subhrani et al, 2006) 
Distribution: Sikkim (Agarwala et al, 1980; Raychaudhuri et al, 1982); Manipur 
(Subhrani et al, 2006) 
20. Aphidius smithi Sharma and Subba Rao, 1959 
Aphidius (Aphidius) smithi Sharma and Subba Rao, 1959: 183-187. 
Host: Acyrthosiphon pisum (Rao et al, 1969, 1970, 1971; Singh et al, 1999) on 
Pisum sativum (Raychaudhuri et al, 1982), Medicago sativa, Vicia faba (Singh et 
al, 1999) Lathyrus odoretus (Takada and Rishi, 1980) 
Distribution: Himachal Pradesh (Sharma and Subba Rao, 1959; Stary and Ghosh, 
1983); Jammu and Kashmir (Takada and Rishi, 1980; Stary and Ghosh, 1983); 
Punjab (Raychaudhuri et al, ,1982); Uttar Pradesh (Rao et al, 1969; 1970, 1971; 
Raychaudhuri et a/., 1982; Singh et al, 1999); West Bengal (Raychaudhuri et 
a/., 1982) 
21. Aphidius staryi Das and Chakrabarti, 1990 
Aphidius staryi Das and Chakrabarti, 1990: 399-414. 
Host: Myzus cornutus on Prunus cornuta (Das and Chakrabarti, 1990) 
Distribution: Uttar Pradesh (Das and Chakrabarti, 1990) 
22. Aphidius transcaspious Telsnga, 1958 
Aphedius transcaspicus Telenga, 1958: 55-56. 
Host: Aphis sp. on Prunus domestica (Bhagat and Ahmad, 1991) 
Distribution: Jammu and Kashmir (Bhagat and Ahmad, 1991) 
23. Aphidius urticae Haliday, 1934 
Aphidius urticaeUaMday, 1934: 100. 
Host: Acyrthosiphon sp. on Euphorbia pilosa (Das and Chakrabarti, 1990); 
Pseudoacyrthosiphon holsti on Rhododendron sp. (Agarwala et al, 1981); 
Unidentified aphid on Pteris aquiline (Stary and Ghosh, 1983) 
Distribution: Uttar Pradesh (Das and Chakrabarti, 1990); West Bengal (Agarwala et 
al, 1981; Stary and Ghosh, 1983) 
24. Aphidius uzbekistanicus Luzhetzki, 1960 
Aphidius uzbekistanicus Luzhetzki, 1960: 122-123. 
Host: Acyrthosiphon sp. on Bothriochloa sp. (Das and Chakrabarti, 1989); 
Macrosiphum miscanthi on Hordeum vulgaris (Singh et al, 1999); Rhopalosiphum 
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maidis on Hordeum vulgaris (Agarwala et al, 1980); Schzaphis sp. on Grass (Das 
and Chakrabarti, 1989); Sitobion miscanthi (Shuja-Uddin, 1977; Das and 
Chakrabarti, 1989) on Grass (Saha et al, 1982), Triticum aestivum (Agarwala et al., 
1980); Sitobion sp. on Avena sativa (Das and Chakrabarti, 1989), Grass (Shuja-
Uddin, 1975; Stary and Bhagat, 1978), Penisetum falccidum (Das and Chakrabarti, 
1989); Sitobion? alopecuri on Grass (Saha et al, 1982). 
Distribution: Himachal Pradesh (Saha et al, 1982); Jammu and Kashmir (Star> and 
Ghosh, 1983; Das and Chakrabarti, 1989); Sikkim (Agarwala et al, 1980); Uttar 
Pradesh (Shuja-Uddin, 1975; Das and Chakrabarti, 1989; Singh et al. 1999) 
25. Aphidius sp. 
Host: Acyrthosiphon pisum (Rao et al, 1969); Aphis craccivora (Dharmadhikan and 
Ramaseshiah, 1970); A. gossypii (Raja Rau, 1954); A. ruborum longisetosus, 
A. solanella (Stary and Ghosh, 1983); A. spiraecola (Stary and Ghosh, 1975); 
Aulacorthum sp. (Stary and Ghosh, 1983); Brachycaudus helichrysi (Raychaudhuri, 
et al, 1979); Chaetosiphon gracilicorne on Rosa webbiana (Takada and Rishi, 
1980); Hyalopterus pruni on Prunus cerasus; Lachnus tropicalis (Raychaudhuri. et 
al, 1979); Lipaphis erysimi on Eruca sativa (Bakhetia and Sharma, 1979; Singh, 
1980); Macrosiphoniella sanborni (Dharmadhikari and Ramaseshiah, 1970) on 
Chrysanthemum sp. (Bhagat and Ahmad, 1991); Myzus ornatus (Stary and Ghosh, 
1983); M persicae (Anonymous, 1969; Rao et al, 1969, 1970, Stary and Ghosh, 
1983); Neomyzus circumflexus (Stary and Ghosh, 1983); Rhopalosiphum maidis on 
Hordeum vulgaris (Raychaudhuri et al, 1982); Schizaphis rotundiventris on Pyrus 
sp. (Stary and Ghosh, 1978); Sitobion rosae (Stary and Ghosh, 1983); S. rosaefonnis 
(Stary and Ghosh, 1975); Sitobion sp. on Avena sativa, Triticum aestivum, 
Penisetum falccidum (Raychaudhuri etal, 1982) 
Distribution: Himachal Pradesh (Stary and Ghosh, 1983); Jammu and Kashmir 
(Takada and Rishi. 1980; Bhagat and Ahmad, 1991; Rao et al, 1969, 1970 
Raychaudhuri et al, 1982); Kamataka (Rao et al, 1969, 1970; Rau, 1954) 
Meghalaya (Stary and Ghosh, 1983, 1975); Nagaland (Raychaudhuri et al, 1979) 
Punjab (Bakhetia and Sharma, 1979); Sikkim (Bakhetia and Sharma, 1979; Singh, 
1980; Raychaudhuri et al, 1982; Stary and Ghosh, 1983); Uttar Pradesh 
(Raychaudhuri et al, 1982); West Bengal (Stary and Ghosh, 1983) 
III. Genus Archaphidus Stary and Schlinger, 1967 
Archaphidus Stary and Schlinger, 1967: 30 
Type species: Archaphidus greenidae Stary and Schlinger, 1967 
26. Archaphidus greenideae Stary and Schlinger, 1967 
Archaphidus greenideae Stary and Schlinger, 1967: 30-32. 
Host: Greenidea ficicola on Psidium guajava (Ahmad and Singh, 1995); 
G. formosana heeri on Syzygium guajava (Singh et al, 1999) 
Distribution: Uttar Pradesh (Ahmad and Singh, 1995; Singh et al, 1999) 
38 
IV. Genus ^reo/>rflo/i Mackauer, 1959 
Areopraon Mackauer, 1959: 849-850. 
Type species: Praon lepelleyi Waterston, 1926. 
27. Areopraon lepelleyi (Waterston, 1926) 
Praon lepelleyi Waterston, 1926: 237. 
Host: Eriosoma ulmi on Ulmus laevigata (Bhagat, 1982); Eriosoma sp. (Rishi and 
Bhagat, 1980); Schizoneurella indica on Ulmus wallichaina (Bhagat, 1982) 
Distribution: Jammu and Kashmir (Rishi and Bhagat, 1980; Bhagat, 1982) 
28. Areopraon sp. 
Host: Eriosoma sp. (Rishi, 1976) 
Distribution: Janunu and Kashmir (Rishi, 1976) 
V. Genus Betuloxys Mackauer, 1960 
fie/M/oxv5 Mackauer, 1960b: 136. 
Type species: Trioxys compressicornis Ruthe, 1859 
29. Betuloxys assamensis (Stary, 1975) 
Trioxys (Betuloxys) assamensis Stary, in Stary and Ghosh, 1975: 346-347. 
Host: Betacallis querciphaga (Stary and Ghosh, 1975) 
Distribution: Meghalaya (Stary and Ghosh, 1975) 
30. Betuloxys hortorum (Stary, 1960) 
Trioxys (Betuloxys) hortorum Stary, 1960b: 365-367. 
Trioxys (Betuloxys) affinis Mackauer, 1960a: 96-98. 
Host: Unidentified Aphids (Rishi, 1976) 
Distribution: Jammu and Kashmir (Rishi, 1976) 
31. Betuloxys intermedius (Shuja-Uddin, 1975) 
Trioxys (Betuloxys) intermedius Shuja-Uddin, 1975: 415-420. 
Host: Capitophorus formosartemisiae on Artemisia vulgaris (Das and Chakrabarti, 
1991); Capitophorus sp. on Centaurea iberica (Shuja-Uddin, 1975), Artemisia sp. 
(Das and Chakrabarti, 1991) 
Distribution: Jammu and Kashmir (Shuja-Uddin, 1975); Uttar Pradesh (Das and 
Chakrabarti, 1991) 
32. Betuloxys takecallis (Stary, 1975) 
Trioxys (Betuloxys) takecallis Stary, in Stary and Raychaudhuri, 1978: 365-367. 
Host: Takecallis arundinariae on Bamboosa sp. (Stary and Raychaudhuri, 1978) 
Distribution: Meghalaya (Stary and Raychaudhuri, 1978) 
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VI. Genus Binodoxys Mackauer, 1960 
Trioxys Haliday, 1833, subg. Binodoxys Mackauer, 1960b: 141. 
Type species: Aphidius (Trioxys) angelicae Haliday, 1833. 
33. Binodoxys acalephae (Marshall, 1896) 
Aphidius acalephae Marshall, 1896: 608-609. 
Trioxys (Trioxys) wr^icae Mackauer, 1959a: 171-173. 
Host: Aphis craccivora on Viciafaba; A. gossypii on Cyanotis axillaries (Subhrani 
et al, 2006); Capsicum frutescence (Dharmadhikari and Ramaseshiah, 1970); 
Phorodon sp. (Stary and Bhagat, 1978); Toxoptera odinae on Rhus similiata 
(Subhrani e? a/., 2006) 
Distribution: Jammu and Kashmir (Stary and Bhagat, 1978); Kamataka 
(Dharmadhikari and Ramaseshiah, 1970); Manipur (Subhrani et al, 2006) 
34. Binodoxys basicurvus {?)\ax]a-\]Min, 1973) 
Trioxys (Binodoxys) basicurvus Shuja-Uddin, 1973: 9-11. 
Host: Aphis gossypii on Rubus sp. (Shuja-Uddin, 1973) 
Distribution: Jammu and Kashmir (Shuja-Uddin, 1973) 
35. Binodoxys brevicornis (Haliday, 1833) 
Aphidius (Binodoxys) brevicornis Haliday, 1833: 491. 
Aphidius (Binodoxys) minutus Haliday, 1833: 491. 
Host: Lipaphis erysimi (Stary and Ghosh, 1983); Mysus persicae (Stary and Ghosh, 
1983; Sharma and Subba Rao, 1964) 
Distribution: Himachal Pradesh (Sharma and Subba Rao, 1964); Kamataka (Stary 
and Ghosh, 1983) 
36. Binodoxys centaureae (Haliday, 1833) 
Aphidius (Binodoxys) centaureae Haliday, 1833: 490. 
Binodoxys uroleucon Takada and Rishi, 1980: 234-240. 
Host: Macrosiphoniella sp. (Stary and Bhagat, 1978); Uroleucon sp. on 
Chrysanthimum molifolium (Takada and Rishi, 1980), Senecio sp. (Das and 
Chakrabarti, 1991) 
Distribution: Jammu and Kashmir (Stary and Bhagat, 1978; Takada and Rishi, 
1980); Uttar Pradesh (Das and Chakrabarti, 1991) 
37. Binodoxys ceratovacunae (Agarwala, Saha and Mahapatra, 1987) 
Trioxys (Binodoxys) ceratovacunae Agarwala, Saha and Mahapatra. 1987: 329-333. 
Host: Ceratovacuna silvestrii on Bamboo plant (Agarwala et al, 1987) 
Distribution: Sikkim (Agarwala et al, 1987) 
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38. Binodoxys equatus (Samanta, Tamili and Raychaudhuri, 1985) 
Trioxys (Binodoxys) equatus Samanta, Tamili and Raychaudhuri, 1985: 4, 118-120. 
Host: Aphis gossypii on Urtica sp. (Samanta et al. 1985) 
Distribution: Meghalaya (Samanta et al, 1985) 
39. Binodoxys eutrichosiphi (Stary, 1975) 
Trioxys (Binodoxys) eutrichosiphi Stary in Stary and Ghosh, 1975: 343-349 
Host: Eutrichosiphum sp. on Litsaca sp. (Stary and Ghosh, 1975) 
Distribution: Meghalaya (Stary and Ghosh, 1975) 
40. Binodoxys indicus (Subba Rao and Sharma, 1958) 
Trioxys (Trioxys) indicus Subba Rao and Sharma, 1958: 199-201. 
Host: Aphis citricola on Cajanus cajan, Cestrum diurnum, Sonchus sp. (Singh e! al, 
1999); A. craccivora (Singh and Sinha, 1979, 1980, 1980a, 1980b; Stary and Bhagat, 
1978) on Ageratum conyzoides (Singh et al, 1979), Cajanus cajan (Singh et al, 
1999), Dolichos lab lab (Agarwala et al, 1983; Subhrani, et al, 2006; Singh et al, 
1999), Hibiscus rosasinensis (Singh et al, 1999), Vicia faba (Raychaudhuri et al, 
1978), Legenaria vulgaris, Solanum melongena (Singh et al, 1999), Leguminosae 
plants (Stary and Ghosh, 1975); A. fabae (Singh et al, 1979) on Rubus ellipiicus 
(Saha et al, 1982), Solanum nigrum (Das and Chakrabarti, 1990), Vicia faba 
(Agarwala, 1983); A. fabae solanella on Maesa sp. (Stary and Ghosh, 1975); 
A. gossypii (Ramaseshiah, 1972; Rao et al, 1969, 1970; Sharma and Farooqi, 1963; 
Stary and Bhagat, 1978), Bidens pilosa (Agarwala, 1983), Brinjal (Narayanan e; al. 
1958; Subba Rao and Sharma. 1958), Cajanus cajan (Singh et al, 1999), Capsicum 
frutescens (Singh et al, 1999; Subhrani et al, 2006), Capsicum sp. (Agarwala, 
1983), Cestrum nocturnom (Agarwala, 1983), Chrysanthemum sp., Coccinia 
cardifolia (Shuja-Uddin, 1973), Colocasia sp. (Raychaudhuri et al, 1978), Cucumis 
melo (Shuja-Uddin, 1973), Cucurbita maximua (Subhrani et al, 2006), Cucurbita 
maximua (Singh et al, 1999), Cuscuta reflexa (Shuja-Uddin, 1973), Cyphomendra 
betaceae (Agarwala, 1983), Dolichos lab lab (Subhrani et al, 2006), Durant sp. 
(Shuja-Uddin, 1973), Eupatorium odoratum (Agarwala, 1983), Gossypium 
herbaceum (Shuja-Uddin, 1973; Singh et al, 1999), G. hirsutum (Shuja-Uddin, 
1973), Gynura angutosa (Agarwala, 1983), Hibiscus rosasinensis (Agarwala, 1983; 
Stary and Ghosh, 1975), Luffa cylindrica, Lysoperslicon esculentum, Monordica 
charantia (Singh et al, 1999), Psidium guajava (Raychaudhuri et al, 1978; Shuja-
Uddin, 1973), Sechium eduile (Agarwala et al, 1980), Solanum melongena 
(Agarwala et al, 1983; Shuja-Uddin, 1973; Singh, et al, 1999; Subhrani et al. 
2006), S. nigrum (Saha et al, 1982), Tinospora sp. (Shuja-Uddin, 1973); A. nasturtii 
(Stary and Ghosh, 1983) on Capsicum frutescens (Singh et al, 1999), Hibiscus 
rosasinensis, Syzygium guajava (Singh et al, 1999); A. nerii on Calotropis gigantia 
(Singh et al, 1999) Calotropis procera (Agarwala et al, 1983; Shuja-Uddin, 1973; 
Singh et al, 1999); A. ruborum longisetosus on Rubus sp. (Stary and Ghosh, 1975); 
A. spiraecola on Spiraea sp. (Stary and Ghosh, 1975) Aphis sp. on Solanum sp. (Das 
and Chakrabarti, 1990); Aulacorthum magnoliae on Sechium eduile (Agarwala ei al, 
1980); Aulacorthum sp. (Stary and Ghosh, 1983); Brachycaudus helichrysi on 
Gynura crepidiodes (Stary and Ghosh, 1978), Prunus persicae (Agarwala et al. 
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1983), Pyrus sp. (Das and Chakrabarti, 1990); Ceratovacuna silvestrii on Bamboosa 
arundinacea (Agarwala et al, 1983); Hysteroneura setariae on Cyperus rotendus 
(Singh et al, 1999); Lipaphis erysimi (Rao et al., 1969) on Brassica campestris, 
Calotropis procera (Singh et al, 1999); Myzus persicae (Rao et al, 1969; Stary and 
Ghosh, 1975) on Cajanus cajan (Singh et al, 1999), Sechium eduile (Agarv/ala et 
al, 1980), Solarium melongena, S. tuberosum (Singh et al, 1999); Prociphilus sp. on 
Populus sp. (Saha et al, 1982); Sinomegoura citricola on Ardisia sp. (Stary and 
Ghosh, 1975); Sitobion miscanthi (Saha et al, 1982); Toxoptera aurantii on 
Artocarpus heterophyllus, Citrus sp. (Agarwala et al, 1983), Ilex sp. (Stary and 
Ghosh. 1975), Bougainvillea spectabilis (Singh et al, 1999); T. citricidus (Rishi and 
Bhagat, 1980; Stary and Ghosh, 1983) on Citrus sp., Zanthoxylum sp. (Stary and 
Ghosh, 1975); Unidentified Aphids (Stary and Ghosh, 1983) 
Distribution: Delhi (Narayanan et al, 1958; Subba Rao and Sharma, 1958); 
Himachal Pradesh (Saha et al, 1982; Singh and Sinha, 1980; Stary and Cihosh. 
1983); Jammu and Kashmir (Rishi and Bhagat, 1980; Stary and Ghosh, 1983; Stary 
and Bhagat, 1978); Kamataka (Ramaseshiah, 1972; Rao et al, 1969, 1970); Manipur 
(Raychaudhuri et al, 1978; Stary and Ghosh. 1975); Meghalaya (Stary and Ghosh. 
1975, 1978); Punjab (Subba Rao and Sharma. 1962); Sikkim (Agarwala, 1983; 
Agarwala et al, 1980; Stary and Ghosh. 1983); Tripura (Agarwala, 1983; Agarwala 
et al, 1983); Uttar Pradesh (Agarwala et al, 1983; Das and Chakrabarti, 1990; 
Shuja-Uddin, 1973; Singh and Sinha, 1979, 1980; Singh et al, 1979, 1999); West 
Bengal (Agarwala, 1983; Agarwala et al, 1983; Rao et al, 1969; Singh and Sinha, 
1980; Stary, and Ghosh. 1983) 
41. Binodoxys jaii {BhagaX, 1982) 
Trioxys (Binodoxys) jaii Bhagai, 1982b: 321-324. 
Host: Shivaphis celti on Celtis australis (Bhagat, 1982b) 
Distribution: Jammu and Kashmir (Bhagat, 1982b) 
42. Binodoxys joshimathensis (Das and Chakrabarti, 1989) 
Trioxys (Binodoxys) joshimathensis Das and Chakrabarti, 1989: 265-372. 
Host: Macrosiphum (Sitobion) miscanthi on Bothriochloa sp. (Das and Chakrabarti, 
1989) 
Distribution: Uttar Pradesh (Das and Chakrabarti, 1989) 
43. Binodoxys kashmirensis TakadaanAKishi, 1980 
Binodoxys kashmirensis Takada and Rishi, 1980: 234-240. 
Host: Microlophium sp.on Rosa bruianna (Takada and Rishi, 1980) 
Distribution: Jammu and Kashmir (Takada and Rishi, 1980) 
44. Binodoxys kumaonensis (Stary and Raychaudhuri, 1982) 
Trioxys (Binodoxys) kumaonensis Stary and Raychaudhuri, 1982: 297-304. 
Host: Greenidea kumaoni on Berberis sp. (Stary and Raychaudhuri, 1982) 
Distribution: Himachal Pradesh (Stary and Raychaudhuri, 1982) 
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45. Binodoxys longispinus (Shuja-Uddin, 1983) 
Trioxys (Binodoxys) longispinus Shuja-Uddin, 1983: 36-38. 
Host: Aphis farinosa on Salix caprea {S\m]a-\Jidd\n, 1983) 
Distribution: Jammu and Kashmir (Shuja-Uddin, 1983) 
46. Binodoxys mackaueri (Das and ChakxaharXx, 1989) 
Trioxys (Binodoxys) mackaueri Das and Chakrabarti, 1989: 365-372. 
Host: Melanaphis meghalayensis meghalayensis on Bamboo (Das and Chakrabarti, 
1989) 
Distribution: Uttar Pradesh (Das and Chakrabarti, 1989) 
47. Binodoxys oregama (Agarwala, Saha and Mahapatra, 1987) 
Trioxys (Binodoxys) oregama Agarwala, Saha and Mahapatra, 1987: 329-333. 
Host: Ceratovacuna sp.? perglandulosa on Grass (Agarwala et al, 1987) 
Distribution: Sikkim (Agarwala e/a/., 1987) 
48. Binodoxys rubicola (Shuja-Uddin, 1973) 
Trioxys (Binodoxys) rubicola Shuja-Uddin, 1973: 9-14. 
Host: Aphis gossypii on Solanum melongena. Capsicum frutescence (Subhrani el al., 
2006), Rubus sp. (Shuja-Uddin, 1973); A. ruborum longisetosus on Rubus ellipticus 
(Das and Chakrabarti, 1989) 
Distribution: Jammu and Kashmir (Shuja-Uddin, 1973); Uttar Pradesh (Das and 
Chakrabarti, 1989); Manipur (Subhrani et al, 2006) 
49. Binodoxys shillongensis (Stary, 1978) 
Trioxys (Binodoxys) shillongensis Stary in Stary and Ghosh, 1978: 78-79. 
Host: Sinomegoura pyri (Stary and Ghosh, 1978) 
Distribution: Meghalaya (Stary and Ghosh, 1978) 
50. Binodoxys sinensis Qs/lackaaQX, 1962) 
Trioxys (Binodoxys) sinensis Mackauer, 1962: 40-42. 
Host: Aphis citricola and A. gossypii on Cestrum nocturnum (Rao, 1969) 
Distribution: Uttar Pradesh (Rao, 1969) 
51. Binodoxys tomentosae (Das and Chakrabarti, 1990) 
Trioxys (Binodoxys) tomentosae Das and Chakrabarti, 1990: 399-414. 
Host: Myzus sorbi on Sorbaria tomentosa (Das and Chakrabarti, 1990) 
Distribution: Uttar Pradesh (Das and Chakrabarti, 1990) 
52. Binodoxys uroleucon Takada and Rishi, 1980 
Binodoxys uroleucon Takada and Rishi, 1980: 234-240. 
Host: Uroleucon sp. on Chrysanthemum morifolium (Takada and Rishi, 1980) 
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Distribution: Jammu and Kashmir (Takada and Rishi, 1980) 
VII. Genus Cristicaudus Stary and Remaudiere, 1982 
Cristicaudus Stary and Remaudiere, 1982: 110. 
Type species: Cristicaudus bicolor Stary and Remaudiere, 1982 
53. Cristicaudus nepalensis (Takada, 1970) 
Binodoxys nepalensis Takada 1970: 42-43. 
Host: Aphis citricola (Stary and Ghosh, 1979) 
Distribution: Meghalaya (Stary and Ghosh, 1979) 
54. Cristicaudus garhwalensis, Das and Chakrabarti, 1991 
Cristicaudus garkwalensis, Das and Chakrabarti, 1991a: 305-309. 
Host: Capitophorus formosartemisiae on Artimisia vestita (Das and Chakrabarti, 
1991a) 
Distribution: Uttar Pradesh (Das and Chakrabarti, 1991a) 
55. Cristicaudus indicus Das and Chakrabarti, 1991 
Cristicaudus indicus, Das and Chakrabarti, 1991a: 305-309. 
Host: Aphis sp. on Glochoin velutinum (Das and Chakrabarti, 1991a) 
Distribution: Uttar Pradesh (Das and Chakrabarti, 1991a) 
Vni. Genus Diaeretiella Stary, 1960 
Diaeretiella Stary, 1960: 242-243. 
Type species: Aphidius rapae M'lntosh, 1855 
56. Diaeretiella rapae (M'lntosh, 1855) 
7 Aphidius vulgaris Bouche, 1834: 161-162. 
Aphidius rapae M'lnXosh, 1855: 194. 
Aphidius (Trionyx) rapae Curtis, 1860: 73-74. 
Diaeretus chenopodii Foerster, 1867:125. 
Trioxys piceus Cresson, 1880:260. 
Lipolexis chenopodiaphidis Ashmead, 1889: 671. 
Aphidius brassicae Marshal, 1896: 597-598. 
Diaeretus californicus Baker, 1909: 25. 
Diaeretus nipponensis Viexeck, 1911: 182. 
Diaeretus obsoletus Kurdjumov, 1913: 41. 
Diaeretus napus Quihs, 1931: 71-72. 
Diaeretus croaticus Quilis, 1934: 8-9. 
Diaeretus plesiorapae Blanchard, 1940: 45-48. 
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Diaeretus aphidum Mukerji and Chatterjee, 1950: 4-6. 
Host: Aphis craccivora (Atwal et al, 1969) on Solanum tuberosum (Bhagat and 
Ahmad, 1991); A. gossypii (Sethumadhavan and Dharmadhikari, 1969); A. ruhorum 
longisetosus on Punica granatum (Saha et al, 1982); Brachycaudus helichr}si on 
Prunus amygdalus (Das and Chakrabarti, 1990); Brevicoryne brassicae (Rao, et al., 
1970; Sethumadhavan and Dharmadhikari, 1969) on Brassicaceae plant (Bhagat and 
Ahmad, 1991), Cabbage (Batra and Wahdi, 1962), Brassica nigra. B. oleracea. 
Raphanus sativus (Saha et al., 1982), Brassica sp. (Stary and Ghosh, 1975), 
Descorina sofia (Takada and Rishi, 1980), Raphanus sativus (Singh tt al.. 
\999);Hayhurstia atriplicis (Sethumadhavan and Dharmadhikari, 1969) on 
Chenopodium album (Das and Chakrabarti, 1990); Lipaphis erysimi (Atwal zt al., 
1971; Kundu et al, 1966; Rao et al, 1969; Subhrani et al, 2006) on Brassica 
campestris (Bhagat and Ahmad, 1991) var. cauliflower (Singh et al, 1999), Brassica 
junce var. M27, rugose, capitata (Subhrani et al, 2006), B. napus (Stary and Ghosh, 
1978), B. oleracea (Agarwala et al, 1980), Mustard (Akhtar et al, 2006), Brassica 
sp. (Saha et al, 1982); Macrosiphoniella pseudoartemisae on Brassica sp. (Saha et 
al, 1982); Metopolophium (Metopolophium) drihodun (Anonymous, 1968) on Grass 
(Saha et al, 1982); Myzus persicae (Atwal et al, 1969; Rao et al, 1970; 
Sethumadhavan and Dharmadhikari, 1969) on Mirabilis jalapa, Raphanus sativa 
(Saha et al, 1982), Descorina sofia (Takada and Rishi, 1980); Sitobion avenae 
eleusinae (Atwal et al, 1969), S. rosaeformis on Rosa sp. (Saha et al, 1982); 
Unidentified Aphids (Bhagat and Ahmad, 1991) 
Distribution: Assam (Rao et al, 1969); Himachal Pradesh (Saha et al, 1982; Batra 
and Wahdi, 1962); Jammu and Kashmir (Bhagat and Ahmad, 1991; Rao et al, 1970; 
Takada and Rishi, 1980); Kamataka (Sethumadhavan and Dharmadhikari, 1969; Rao 
et al. 1969, 1970); Manipur (Subhrani et al, 2006); Meghalaya (Stary and Ghosh, 
1975, 1978); Punjab (Atwal et al, 1969, 1971); Sikkim (Agarwala et al, 1980); 
Uttar Pradesh (Anonymous, 1968; Rao et al, 1970; Singh et al, 1999; Das and 
Chakrabarti, 1990; Akhtar et al. 2006) 
IX. Genus Diaeretus Foerster, 1862 
Diaeretus Foerster, 1862: 249. 
Type species: Aphidius leucopterus Haliday, 1834 
57. Diaeretus leucopterus (Haliday, 1834) 
Aphidius leucopterus HaMday, 1834: 103. 
Aphidius exspectatus Gautier and Bonnamour, 1936: 74. 
Host: Eulachnus thunbergii on Pinus sp. (Stary and Ghosh, 1975) 
Distribution: Meghalaya (Stary and Ghosh, 1975) 
X. Genus £/)AerfrHS Haliday, 1833 
Ephedrus Haliday, 1833: 261, 485. 
Type species: Bracon plagiator Nees,, 1811 
Elassus Wesmael 1835: 248. 
Type species: Aphidius parcicornis Nees 1834. 
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Ephedrus Haliday subg. Ephedrus s. str., Stary 1958: 66-67. 
Type species: Ephedrus (Ephedrus) plagiator (Nees, 1811) 
Ephedrus Haliday subg. Lysephedrus Stary, 1958: 64. 
Type species: Ephedrus (Lysephedrus) validus (Haliday, 1834) 
58. Ephedrus cerasicola Stary, 1962 
Ephedrus (Ephedrus) cerasicola Stary, 1962: 92. 
Host: Aphis gossypii on Solanum melongena (Subhrani et ai, 2006) 
Distribution: Manipur (Subhrani et al., 2006) 
59. Ephedrus dioscoreae Bhagat, 1982 
Ephedrus dioscoreae Bhagat, 1982a: 113-117. 
Host: Acyrthosiphon pisum on Pisum sativum (Subhrani et al, 2006); Aphis sp. on 
Dioscorea deltoidea (Bhagat, 1982a). 
Distribution: Jammu and Kashmir (Bhagat, 1982a); Manipur (Subhrani et al., 2006) 
60. Ephedrus lacertosus (Haliday, 1833) 
Aphidius (Ephedrus) lacertosus Haliday, 1833: 486. 
Host: Dactynotus minatii on Delphinium sp. (Saha et al, 1982); Myzus perticae, 
Neomyzus circumflexus (Rao, 1969); Sitobion miscanthi (Saha et al., 1982; Stary and 
Ghosh, 1983); Takecallis himalayensis on Bamboo (Das and Chakrabarti, 1989); 
Unidentified aphid (Sharma and Subba Rao, 1964) 
Distribution: Himachal Pradesh (Saha et al, 1982); Uttar Pradesh (Stary and Ghosh, 
1983; Das and Chakrabarti, 1989) 
61. Ephedrus laevicollis (Thomson, 1895) 
Aphidius (Elassus) laevicollis Thomson, 1895: 2332. 
Ephedrus levicollis Dalla Torre, 1898:16. Misspelling 
Ephedrus minor Stelfox, 1944: 235-236. 
Host: Cavariella aegopodii on Salix hastate (Das and Chakrabarti, 1991); Cavariella 
sp. on Salix alba (Takada and Rishi, 1980); Lipaphis erysimi on Brassica Juncea var. 
rugose (Subhrani et al, 2006). 
Distribution: Jammu and Kashmir (Takada and Rishi, 1980); Manipur (Subhrani et 
al. 2006); Uttar Pradesh (Das and Chakrabarti, 1991) 
62. Ephedrus nacheri Quilis, 1934 
Ephedrus nacheri Qxxilis, 1934: 17-19. 
Host: Hayhurstia atriplicis on Chenopodium album, Melanaphis arundinariae on 
Pyrus pashia (Das and Chakrabarti, 1990) 
Distribution: Uttar Pradesh (Das and Chakrabarti, 1990) 
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63. Ephedrus niger Gautier, 1929 
Ephedrus niger Gmtier, 1929: 200-201. 
Ephedrus (Ephedrus) campestris Stary, 1962: 87-91. 
Host: Macrosiphoniella sanborni (Shuja-Uddin, 1978a) on Chrysanthemum sp. 
(Stary and Ghosh, 1975; Ghosh and Agarwala, 1982); Uroleucon pseudotanaceti on 
Chrysanthemum sp. (Stary and Ghosh, 1975); Uroleucon sp. on C. morifolium 
(Takada and Rishi, 1980); Unidentified aphids (Rishi, 1976) 
Distribution: Meghalaya (Stary and Ghosh, 1975); Jammu and Kashmir (Rishi, 
1976; Shuja-Uddin, 1978; Takada and Rishi, 1980; Ghosh and Agarwala, 1982) 
64. Ephedrus persicae Froggatt, 1904 
Ephedrus persicae Vroggaii, 1904: 611-612. 
Ephedrus nevadensis Baker, 1909: 23. 
Ephedrus nitidus Gahan, 1917: 195. 
Ephedrus vidali Quilis, 1931: 72-74. 
Ephedrus pulchellus Stelfox, 1941:13 3 -13 9. 
Ephedrus interstitialisWatanahe, 1941: 139-140. 
Ephedrusimpressus Granger, 1949: 412. 
Ephedrus (Ephedrus) holmani Stary, 1958: 63. 
Ephedrus (Ephedrus) palaestinensis Mackaure, 1959a: 867-868. 
Host: Aphis craccivora (Stary and Bhagat, 1978); A. gossypii, A. ruborum 
longisetosus Hyperomyzus lactucae, Myzus persicae (Stary and Ghosh, 1983); 
M sorbi on Sorbaria tomentosa (Das and Chakrabarti, 1990); Unidentified aphids 
(Rishi, 1976) 
Distribution: Himachal Pradesh (Stary and Ghosh, 1983); Jammu and Kashmir 
(Rishi, 1976; Stary and Bhagat, 1978); Meghalaya (Stary and Ghosh, 1983) 
65. Ephedrus plagiator (Nees, 1811) 
Bracon plagiator Nees, 1811: 17. 
Aphidius parcicornis "Nees, 1834: 16. 
Ephedrus japonicus Ashmead, 1906: 187. 
Host: Acyrthosiphon pisum on Pisum sativum (Agarwala et al, 1980); Aphis 
craccivora on Dolichos lablab (Subhrani et al, 2006); A. citricola on Bidens pilosa 
(Rao et al, 1969); A.fabae on Urtica sp.( Saha et al, 1982); A. gossypii (Rao et al. 
1969; Stary and Ghosh, 1978) on Tagetes erecta (Singh et al, 1999), Spiraea sp. 
(Stary and Ghosh, 1978); Aphis pisum on Pisum sativum (Subhrani et al, 2006); 
A. spiraecola on Spiraea sp., Brachycaudus helichrysi on Gynura crepidiodet (Stary 
and Ghosh, 1978); Ceratovacuna silvestrii on Saccharum officinarum (Raychaudhuri 
et al, 1979); Hyperomyzus carduellinus on Emilia sonchifolia (Saha et al, 1982); 
Lipaphis erysimi on Brasicea oleracea var. capzYato(Subhrani et al, 2006); Myzus 
persicae on Solanum tuberosum(AgaTwa]a et al, 1980); S. nigrum (Agarwala, 
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1983a), Brassica oleracea (Raychaudhuri et al, 1979); Antirrhihum majus and 
Phlox (Stary and Ghosh. 1978); Prociphilus sp. on Lonicera quinquelocidaris 
(Bhagat, 1982); Sitobion rosaeiformis on Rosa sp. (Agarwala et al, 1980); M. rosae 
on Rosa c<3«za(Raychaudhuri et al, 1978), Tetraneura sp. on Ailantus aitissma 
(Bhagat, 1982) 
Distribution: Bihar (Stary and Ghosh, 1983); Himachal Pradesh (Saha et al, 1982); 
Jammu and Kashmir (Bhagat, 1982; Rishi, 1976); Manipur (Subhrani et al, 2006); 
Meghalaya (Stary and Ghosh, 1978, 1983); Sikkim (Agarwala et al. 1980; 
Raychaudhuri et al, 1979; Stary and Ghosh, 1983); Uttar Pradesh (Singh ei al, 
1999); West Bengal (Agarwala, 1983a; Rao et al, ,1969; Raychaudhuri et al, 1978, 
1979) 
66. Ephedrus srinagarensis Stary and Bhagat, 1978 
Ephedras srinagarensis Stary and Bhagat, 1978: 388-390. 
Host: Aphis gossypii on Solanum melongena (Subhrani et al, 2006); Myzus sp on 
Lonicera quinquelocularis (Stary and Bhagat, 1978); Prociphilus sp. Lonicera 
quinquelocularis (Bhagat, 1982; Das and Chakrabarti, 1990); Unidentified aphids on 
Cotoneaster sp. (Das and Chakrabarti, 1990) 
Distribution: Jammu and Kashmir (Stary and Bhagat, 1978; Bhagat, 1982); Manipur 
(Subhrani et al, 2006); Uttar Pradesh (Das and Chakrabarti, 1990) 
67. Ephedrus urticae Bhagat, 1982 
Ephedrus urticae Bhagat, 1982a: 113-117. 
Host: Microlophium carnosum on Urtica dioica (Bhagat, 1982a) 
Distribution: Jammu and Kashmir (Bhagat, 1982a) 
68. Ephedrus sp. 
Host: Aphis citricola (Stary and Ghosh, 1983); Aphis ruborum longisetosus on 
Rubus ellipticus (Stary and Ghosh, 1975); A. solanella, A. spiraecola on Spiraea sp. 
Aulacorthum sp. (Stary and Ghosh, 1983); Lipaphis erysimi (Stary and Ghosh, 1983) 
on Brassica oleracea var. capitata (Subhrani et al, 2006); Myzus dycei on 
Utricaceae sp.; Toxoptera aurantii (Stary and Ghosh, 1983); Unidentified aphids 
(Rishi, 1976) 
Distribution: Himachal Pradesh (Stary and Ghosh, 1983); Jammu and Kashmir 
(Rishi, 1976); Manipur (Subhrani et al, 2006); Meghalaya (Stary and Ghosh, 1975, 
1983); Sikkim (Stary and Ghosh, 1983) 
XI. Genus/«</ap/(irf/MS Stary, 1979 
Indaphidius Stary, 1979: 34-37. 
Type species: Indaphidius curvicaudatus Stary, 1979. 
69. Indaphidius curvicaudatus Stary, 1979 
Indaphidius curvicaudatus Stary, 1979: 34-37. 
Indaphidius carvicaudatus Stary in Raychaudhuri et al, 1979: 163-166. (misspelled) 
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Host: Mollitrichosiphum (Metatrichosiphon) nandii on Alnus nepalensis 
(Raychaudhuri et al, 1979); M alni on A. nepalensis (Agarwala, 1983a); 
Mollitrichosiphum sp. (Stary, 1979); Sitobion rosae (Stary, 1979) on Rosa sp. 
(Raychaudhuri et al., 1979; Agarwala, 1983a) 
Distribution: Sikkim (Raychaudhuri et al, 1979); West Bengal (Stary, 1979; 
Raychaudhuri et al, 1979; Agarwala, 1983a; Stary and Ghosh, 1983) 
XII. Genus Indoephedrus Samanta, Pramanik and Raychaudhuri, 1983 
Indoephedrus Samanta, Pramanik and Raychaudhuri 1983:1-8. 
Type species: Indoephedrus neoficicola Samanta et al., 1983 
70. Indoephedrus neoficicola Samanta, Pramanik and Raychaudhuri, 198 5 
Indoephedrus neoficicola Samanta, Pramanik and Raychaudhuri 1983: 1-8. 
Host: Greenidea neoficicola on Psidium guyava (Samanta et al., 1983) 
Distribution: Meghalaya (Samanta ef a/., 1983) 
71. Indoephedrus reticulate Samanta, Pramanik and Raychaudhuri, 1983 
Indoephedrus reticulate Samanta, Pramanik and Raychaudhuri 1983:1-8. 
Host: Greenidea neoficicola on Psidium guyava (Samanta et al, 1983) 
Distribution: Meghalaya (Samanta et al, 1983) 
XIII. Genus Kashmiria Stary and Bhagat, 1978 
Kashmiria Stary and Bhagat, 1978: 387-393. 
Type species: Kashmiria aphidis Stary and Bhagat, 1978. 
72. Kashmiria aphidis Stary and Bhagat, 1978 
Kashmiria aphidis Stary and Bhagat, 1978: 387-393. 
Host: Myzus sp. on Lonicera quinquelocularis (Stary and Bhagat, 1978); Prociphitus 
sp. on Lonicera quinquelocularis (Bhagat, 1982; Das and Chakrabarti, 1990) 
Distribution: Jammu and Kashmir (Stary and Bhagat, 1978; Bhagat, 1982); Uttar 
Pradesh (Das and Chakrabarti, 1990) 
XIV. Genus Lipolexis Foerster, 1862 
Lipolexis Foerster, 1862: 249. 
Type species: Lipolexis gracilis Foerster, 1862 
Gynocryptus Quilis, 1931: 27-28. 
Type species: Gynocryptus pieltaini QVAM?,, 1931 
73. Lipolexis gracilis Foerster, 1862 
Lipolexis gracilis Foerster, 1862: 249. 
Gynocryptus pieltaini Quilis, 1931: 27-28. 
Aphidius palpator Gautier and Bonnamour, 1931: 166-167. 
Lipolexis chinensis Chen, 1980: 169-172. 
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Host; Aphis craccivora on Solarium nigrum, Robinia pseudoaccia (Bhagiit and 
Ahmad, 1991); Liosomaphis himalayensis on Berberis pseudambulata (Takada and 
Rishi, 1980) Lipaphis erysimi (Sharma and Subba Rao, 1964); Thrioaphis 'rifolii 
(Stary and Ghosh. 1983); Unidentified Aphids on Cajanus cajan (Sharma and Subba 
Rao, 1964) 
Distribution: Delhi (Sharma and Subba Rao, 1964); Jammu and Kashmir (Bhagat 
and Ahmad, 1991; Takada and Rishi, 1980; Stary and Ghosh, 1983); Punjab (Sharma 
and Subba Rao, 1964) 
74. Li/io/exis myzaMawe Pramanik and Raychaudhuri, 1984 
Ljpo/exjs wjzafcfozfae Pramanik and Raychaudhuri, 1984: 1-4. 
Host: Myzakkaia verbasci on Polygonum sp. (Pramanik and Raychaudhuri, 1984) 
Distribution: Nagaland (Pramanik and Raychaudhuri, 1984) 
75. JLj/>o/exis/?sei«/oscM/e//am Pramanik and Raychaudhuri, 1984 
Lipolexis pseudoscutellaris Pramanik and Raychaudhuri, 1984: 1-4. 
Host: Aphis gossypii on Colocasia antiquorum; Toxoptera aurantii on Rhus 
similiata, T. citricidus on Coffea arabica (Subhrani et al, 2006) 
Distribution: Manipur (Subhrani et al, 2006); Nagaland (Pramanik and 
Raychaudhuri, 1984) 
76. Lipolexis oregmae (Gahan, 1932) 
Diaeretus oregmae Gahan, 1932: 736-757. 
Lipolexis oregmae (Gahan), Stary, 1960a: 109-111. 
Lipolexis scutellaris Mackauer, 1962: 37-45. 
Lipolexis oregmae (Gahan), Miller et al, 2002: 83-107. 
Host: Aphis fabae on Viciafaba (Agarwala et al, 1980); A. citricola (Anonymous, 
1967; Dharmadhikari and Ramaseshiah, 1970; Ramaseshiah, 1979; Rao et al, 1969, 
1970); A. craccivora (Dharmadhikari and Ramaseshiah, 1970; Stary and Bhagat, 
1978; Stary and Ghosh, 1983) on Benincasa hispida Cassia fistula (Singh et al., 
1999), Dolichos lablab, Vicia faba (Subhrani et al, 2006); A. gossypii 
(Dharmadhikari and Ramaseshiah, 1970; Stary and Ghosh, 1983) on Rumex sp. (Das 
and Chakrabarti, 1991), Capsicum fi~utesence (Subhrani et al, 2006), Solanum 
melongena, Syzygium guajava (Singh et al, 1999), Cosmos sp. Hibiscus 
rosasinensis, Eupatorium sp.( Stary and Ghosh, 1975); A. nasturtii on Luffa 
cylindrical Tectona grandis (Singh et al, 1999); A. nerii (Dharmadhikari and 
Ramaseshiah, 1970); A. ruborum longisetosus on Rubus ellipticus ( Stary and Ghosh, 
1975); A. solanella (Rao et al, 1969); A. spiraecola (Dharmadhikari and 
Ramaseshiah, 1970) on Eupatorium odoratum ( Stary and Ghosh, 1975); Aphis >p, 
(Dharmadhikari and Ramaseshiah, 1970; Stary and Ghosh, 1983); Greenidea 
/orwo5'a«a(Dharmadhikari and Ramaseshiah, 1970); Lysomaphis himalayensis on 
Berberis sp. (Das and Chakrabarti, 1991); Myzus persicae on Capsicum fi-utesceus. 
Solanum melongena (Singh et al, 1999); Rhopalosiphum maidis (Dharmadhikari and 
Ramaseshiah, 1970); Toxoptera aurantii on Rhus similiata (Subhrani et al, 2006); 
T. citricidus on Citrus sp., Zanthoxylum sp. (Stary and Ghosh, 1975), Coffea arabica 
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(Subhrani et al, 2006); T. odinae (Stary and Ghosh, 1983) on Erodia trifolia and 
Viburnum foetidum (Stary and Ghosh, 1979); Tuberolachnus salignus on Salix sp. 
(Stary and Ghosh, 1975) 
Distribution: Jammu and Kashmir (Rishi, 1976; Stary and Ghosh, 1978); Karnataka 
(Dharmadhikari and Ramaseshiah, 1970; Rao et al, 1969, 70); Manipur (Subhrani et 
al, 2006); Meghalaya (Stary and Ghosh, 1975, 1978, 1979, 1983); Sikkim 
(Agarwala et al. 1980); Tripura (Stary and Ghosh, 1983); Uttar Pradesh (Singh et 
al, 1999; Anonymous, 1968; Das and Chakrabarti, 1991; Shuja-Uddin, 1971); West 
Bengal (Rao et al, 1969, 1970; Stary and Ghosh, 1983) 
XV. Genus Lysiphlebia Stary and Schlinger, 1967 
Lysiphlebia Stary and Schlinger, 1967: 68-69. 
Type species: Lysiphlebus japonicus Ashmead, 1906 
77. Lysiphlebia mirzaiS\m]di-\J Mm, 1975 
Lysiphlebia mirzai Shuja-Uddin, 1975: 415-417. 
Lysiphlebia sacchari Chen, 1980a: 141-144. 
Host: Hyaloptenis pruni on Phragmites kerke (Singh et al, 1999); Longivngus 
sacchari on Sugarcane (Shuja-Uddin, 1975); Melanaphis sacchari on Pennisetum 
glaucum, Saccharum officinarum. Sorghum bicolor, Zea mayz Rhopalosiphum 
maidis (Tripathi and Singh, 1990) on Pennisetum glaucum, Triticum aestivum, Zea 
mays; Schizaphis graminum on Penninsetum glaucum, Zea mays (Singh et al, 1999). 
Distribution: Uttar Pradesh (Shuja-Uddin, 1975; Tripathi and Singh, 1990; Singh et 
al, 1999) 
78. Lysiphlebia rugosa Stary and Schlinger, 1967 
Lysiphlebia rugosa Stary and Schlinger; 1967: 72-73. 
Host: Brachycaudus helichrysi on Gnaphalium sp.{Sahaet al, 1982) 
Distribution: Himachal Pradesh (Saha et al, 1982) 
79. Lysiphlebia sp. 
Host: Brachycaudus helichrysi on Gnaphalium sp. (Subhrani et al, 2006) 
Distribution: Manipur (Subhrani et al, 2006) 
XVI. Genus Lysiphlebus Foerster, 1862 
Lysiphlebus Foerster, 1862: 249, 250. 
Type species: Aphidius (=Bracon) dissolutus (Nees, 1811) 
Aphidaria Provancher, 1888: 396. 
Type species: Aphidaria basilaris Provancher, 1888 
80. Lysiphlebus confusus Tremblay and Eady, 1978 
LysaphidusconfususTvQmhX&y andEady, 1978: 180-184. 
Host: Myzus dycei on Urtica sp. (Saha et al, 1982); Unidentified aphid (Risfii. 
1976) 
Distribution: Jammu and Kashmir (Rishi, 1976); Himachal Pradesh (Saha et ai. 
1982) 
81. Lysiphlebus delhiensis (Subba Rao and Sharma, 1960) 
Aphidius (Lysaphidus) delhiensis Subba Rao and Sharma, 1960a: 82-83. 
Host: Longiungus sacchari (Ramaseshiah and Menon, 1971) on Sugarcane (Subba 
Rao and Sharma, 1960a), Melanaphis indosacchari (Varma et al, 1978) M sacchari 
on Pennisetum glaucum, Sorghum bicolor, Zea mays (Singh et al, 999); 
Melanaphis sp. on Grass (Das, and Chakrabarti, 1989); Rhopalosiphum maidis on 
Pennisetum glaucum, Triticum aestivum, Zea mays; Schizaphis graminum on 
Pennisetum glaucum, Zea mays (Singh et al., 1999) 
Distribution: Assam (Ramaseshiah and Menon, 1971); Delhi (Subba Rao and 
Sharma, 1960a); Uttar Pradesh (Das, and Chakrabarti, 1989; Singh et al., 1999) 
82. Lysiphlebus testaceipes {Cresson, 1880) 
Trioxys testaceipes Cresson, 1880: 208. 
Aphidius citraphis Ashmead, 1880: 71. 
Adialytus maidaphidis Garman, 1885: 31. 
Aphidius flavicoxa Ashmead, 1889: 23. 
Aphidius (Adialytes) maidaphidis Forbes, 1888: 23. 
Aphidaria basilaris Provancher, 1888: 396-397. 
Lysiphlebus minutus Ashmead, 1889: 663, 664. 
Lysiphlebus piciventris Ashmead, 1889: 664. 
Lysiphlebus cucurbitaphidis Ashmead, 1889: 665. 
Lysiphlebus aragrostaphidis Ashmead, 1889: 665. 
Lysiphlebus coquilletti Ashmead, 1889: 665-666. 
Lysiphlebus myzi Ashmead, 1889: 666-667. 
Lysiphlebus gossypii Ashmead, 1889: 667. 
Lysiphlebus abutilaphidis Ashmead, 1889: 667-668. 
Lysiphlebus tritici Ashmead, 1889: 668. 
Lysiphlebus persicaphidis Ashmead, 1889: 668. 
Lysiphlebus gossypii Ashmead, 1889: 667. 
Lysiphlebus baccharaphidis Ashmead, 1889: 668- 869. 
Aphidiuspersiaphis Cook in Cook and Davis, 1891: 12. 
Lysiphlebus coquilletii Gahan, 1910: 183. 
Lysiphlebus baccarhaphidis Gahan, 1910: 183, 184. 
Aphidius (Lysiphlebus) chrysoaphidis Smith, 1944:78-79. 
52 
Host: Aphis craccivora on Dolichos lab lab; Lipaphis erysimi (Ramaseshiah et ai, 
1969) 
Distribution: Kamataka (Ramaseshiah et al, 1969) 
83. Lysiphlebus sp. 
Host: Melanaphis sacchari (Singh and Shukla, 1966); Unidentified Aphids 
(Narayanan et al, 1958) 
Distribution: India (Narayanan et al, 1958; Singh and Shukla, 1966) 
XVn. Genus MoMOCtonus Haliday, 1833 
Aphidius Nees, 1818, subg. Monoctonus Haliday, 1833; 261, 487. 
Type species: Aphidius (Monoctonus) caricis Haliday, 1833 
Aphidileo ^onAdm, 1848: 14. 
Type species: Aphidius resolutus Nees, 1834. 
Subgenus: Monoctonus Haliday, 1833. subg. Falciconus Mackauer, 1959b: 180. 
Type species: Aphidiuspseudoplatani Marshall, 1896 
Subgenus: Harkeria Cameron, 1900:537. 
Type species: Harkeria rufa Cameron, 1900 
Subgenus: Monoctonus Haliday, 1833. subg. Monoctonus s. str., Stary, 1959 241-
242. 
Type species: Aphidius (Monoctonus) caricis Haliday, 1833 
Subgenus: Monoctonus Haliday, 1833. subg. Paramonoctous Stary, 1959: 238-239. 
Type species: Monoctonus (Paramonoctous) angustivalvus Stary, 1959 
84. Monoctonus nervosus (Haliday) 
Aphidius (Monoctonus) nervosus Haliday, 1833: 488. 
Monoctonus biroi Gyorfi, 1958: 132. 
Monoctonus (Monoctonus) breviantennalis Stary, 1958: 242-243. 
Host: Unidentified Aphids (Agarwala e? a/., 1981) 
Distribution: Himachal Pradesh (Agarwala et al, 1981) 
85. Monoctonus sp. 
Host: Liosomaphis sp. (Stary and Ghosh, 1983); Macrosiphoniella blonga on 
Artemisia vestite (Rishi, 1976), Unidentified aphids (Takada and Rishi, 1980) 
Distribution: Jammu and Kashmir (Rishi, 1976; Takada and Rishi, 1980; Stary and 
Ghosh, 1983) 
XVni. Genus Neoephedrus Samanta, Tamili, Saha and 
Raychaudhuri, 1983 
Neoephedrus Samanta, Tamili, Saha and Raychaudhuri, 1983a: 93-96. 
Type species: Neoephedrus helichrysi Samanta, et al, 1983a 
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86. Neoephedrus helichrysi Samanta, Tamili, Saha and Raychaudhuri, 19S3 
Neoephedrus helichrysi Samanta, Tamili, Saha and Raychaudhuri, 1983a: 93-96. 
Host: Brachycaudus helichrysi on Poaceae Plant (Samanta, et al, 1983a) 
Distribution: West Bengal (Samanta, et al, 1983a) 
87. Neoephedrus kalimpongensis Samanta, Tamili, Saha and Raychaudhuri, 
1983 
Neoephedrus kalimpongensis Samanta, Tamili, Saha and Raychaudhuri, 1983a: 93-
96. 
Host: Myzus persicae on Foeniculum vulgare (Samanta, et al., 1983a) 
Distribution: West Bengal (Samanta, et al., 1983a) 
XIX. GenusPawes/aQuilis, 1931 
Pauesia Quilis, 1931: 67-69. 
Type species: Pauesia albuferensis Quilis, 1931 
Aphidius Nees, 1818, subg. Paraphidius Stary, 1958: 56, 91. 
Type species: Aphidius californicus Ashmead, 1889 
88. Pauesia antennata (Mukerji, 1950) 
Aphidius antennatus Mukerji, 1950: 33-34. 
Host: Rhopalosiphum nympheae (Agarwala et al, 1981a) 
Distribution: NE India (Agarwala et al, 1981a) 
89. Pauesia arcuata Stary and Raychaudhuri, 1982 
Pauesia (Paraphidius) arcuata Stary and Raychaudhuri, 1982; 297-304. 
Host: Cinara abieticola tenuipes on Pinus sp. (Stary and Raychaudhuri, 1982) 
Distribution: Himachal Pradesh (Stary and Raychaudhuri, 1982) 
90. Pauesia gulmargensis Bhagal, 1981 
Pauesia (Paraphidius) gulmargensis Bhagat, 1981a: 197-199. 
Host: Cinara sp. on Abies pindrow (Bhagat, 1981a) 
Distribution: Jammu and Kashmir (Bhagat, 1981a) 
91. Pauesia hazratbalensis Bhagat, 1981 
Pauesia (Kashmirpauesia) azratbalensis Bhagat, 1981a: 197-199. 
Host: Lochnus sp. on Biota orientalis (Bhagat, 1981a) 
Distribution: Jammu and Kashmir (Bhagat, 1981a) 
92. Pauesia himalayensis Bhagat, 1981 
Pauesia (Paraphidius) himalayensis Bhagat, 1981a: 197-199. 
Host: Lachnus tropicalis on Pinus excelsa (Bhagat, 1981a) 
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Distribution: Jammu and Kashmir (Bhagat, 1981a) 
93. Pauesia indica Stary, 1977 
Pauesia (Paraphidius) indica Stary in Stary and Raychaudhuri, 1977: 233-235. 
Host: Lachnus tropicalis on Litsea sebifera (Raychaudhuri et ai, 1978), Luchnus 
tropicalis (Stary and Raychaudhuri, 1977) 
Distribution: Manipur (Stary and Raychaudhuri, 1977; Raychaudhuri et ai, 1978) 
Taxonomy: Stary and Raychaudhuri, 1977 
94. Pauesia lachniella Das and Chakrabarti, 1989 
Pauesia (Paraphidius) lachniella Das and Chakrabarti, 1989a: 339-343. 
Host: Lachnus tropicalis on Quercus dealbata (Das and Chakrabarti, 1989a) 
Distribution: Uttar Pradesh (Das and Chakrabarti, 1989a) 
95. Pauesia laricis (Haliday, 1834) 
Aphidius (Aphidius) laricis Haliday, 1834: 97. 
Host: Cinara atrotibialis on Pinus sp. (Stary and Ghosh, 1975) 
Distribution: Meghalaya (Stary and Ghosh, 1975) 
96. Pauesia mashobrica Stary and Raychaudhuri, 1982 
Pauesia (Pauesia) mashobrica Stary and Raychaudhuri, 1982: 297-304 
Host: Cinara confinis tenuipes on Pinus sp. (Stary and Raychaudhuri, 1982) 
Distribution: Himachal Pradesh (Stary and Raychaudhuri, 1982) 
97. Pauesia orientalis Das and Chakrabarti, 1989 
Pauesia (Paraphidius) orientalis Das and Chakrabarti, 1989a: 339-343. 
Host: Cinara maculipes on Pinus excelsa (Das and Chakrabarti, 1989a) 
Taxonomy: Uttar Pradesh (Das and Chakrabarti, 1989a) 
98. Pauesia pini (Haliday, 1834) 
Aphidius (Aphidius) pini Haliday, 1834: 96. 
Aphidius lachnivorus Ashmead, 1906: 189. 
Host: Cinara lachnirostris on Pinus excrlsa and P. wallichiana; Cinara sp. on Pinus 
sp. (Bhagat, 1981a) 
Distribution: Jammu and Kashmir (Rishi and Bhagat, 1980; Bhagat, 1981a) 
XX. Genus Praon Haliday, 1833 
Aphidius Nees, 1818, subg. Praon Haliday, 1833: 483. 
Type species: Bracon exolentus Nees, 1811 
Bracon Nees, 1811, subg. Achoristus Ratzeburg, 1852: 31-32. 
Type species: Bracon (Achoristus) aphidiiformis Ratzeburg, 1852 
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Aphidaria Provanchcr, 1886:151. 
Type species: Aphidaria simulans Provancher, 1886 
Parapraon Stary, 1983: 206. 
Type species: Praon gallicum (Stary, 1971) 
99. Praon abjectum Haliday, 1833 
Aphidius (Praon) abjectus Haliday, 1833: 485. 
Bracon (Achoristus) aphidiiformis Ratzeburg, 1852: 11. 
Host: Aphis craccivora on Dolichos lab lab (Dharmadhikari and Ramaseshiah, 
1970); Rhopalosiphum nympheae (Stary and Bhagat, 1978) 
Distribution: Jammu and Kashmir (Stary and Bhagat, 1978); Kamataka 
(Dharmadhikari and Ramaseshiah, 1970) 
100. Praon absinthii^\^Q\\, 1894 
Praon absinthii Bignell, 1894: 255. 
Praon afesj^ nf/iii Dalla Torre, 1898: 16. (Misspelling) 
Host: Aphis gossypii and Uroleucon sp. on Artemisia vulgaris (Dharmadhikari and 
Ramaseshiah, 1970) 
Distribution: Meghalaya (Dharmadhikari and Ramaseshiah, 1970) 
101. Praon dorsaleina.May,\S32) 
Aphidius (Praon) dorsale Haliday, 1833: 484. 
Blacus discolor Nees, 1834: 192-193. 
Praon collaris Foerster, 1867:124. 
Praon longicorne Marshall, 1896: 536-537. 
Host: Acyrthisiphongossypii(SuhhaRao and Sharma, 1960; Mackauer, 1968) 
Distribution: Jammu and Kashmir (Subba Rao and Sharma, 1960; Mackauer, 1968) 
102. Praon himalayensis Das and Chakrabarti, 1989 
Praon himalayensis Das and Chakrabarti, 1989b: 339-343. 
Host: Callaphis juglandis on Juglans regia (Das and Chakrabarti, 1989b) 
Distribution: Uttar Pradesh (Das and Chakrabarti, 1989b) 
103. Praon hyperomyzus Saha, Poddar, Das, Agarwala and Raychaudhuri, 1982 
Praon hyperomyzus Saha, Poddar, Das, Agarwala and Raychaudhuri, 1982: l-l 2. 
Host: Hyperomyzus carduellinus on Emilia sonchifolia (Saha, et al, 1982) 
Distribution: Himachal Pradesh (Saha, et al, 1982) 
104. Praon kashmirensis Bhagat, 1982 
Praon kashmirensis Bhagat, 1982a: 113-117 
Host: Chaitophorus pakistanicus on Salix sp. (Bhagat, 1982a) 
56 
Distribution: Jammu and Kashmir (Bhagat, 1982a) 
105. Praon mollitrichosiphi Agarweda, Saha and Mahapatra, 1987 
Praon mollitrichosiphi Agarwala, Saha and Mahapatra, 1987: 329-333. 
Host: Mollitrichosiphum tenuicorpus on Quercus sp. (Agarwala et al, 1987) 
Distribution: Sikkim (Agarwala et al, 1987) 
106. Praon myzophagum Mackauer, 1959 
Praon volucre (Haliday) myzophagum Mackauer, 1959: 847-849. 
Praon myzophagum Mackauer, 1967: 30. 
Host: Aphis citricola (Dharmadhikari and Ramaseshiah, 1970); A. gossypii on 
tobacco (Rao et al, 1969) and Lantana camara (Rao, 1969); Myzus pcrsicae 
(Dharmadhikari and Ramaseshiah, 1970) 
Distribution: Kamataka (Dharmadhikari and Ramaseshiah, 1970); Meghalaya (Rao, 
1969); West Bengal (Rao et al, 1969; Dharmadhikari and Ramaseshiah, 1970) 
107. Praon means Mackauer, 1959 
Praon necans Mackauer, 1959: 839-841. 
Praon nympheae Subba Rao et al, 1963; 189-191. 
Host: Rhopalosiphum nympheae {Svibha Rao et al, 1963) 
Distribution: Punjab (Subba Rao et al, 1964) 
108. Praon orientate Stary and Schlinger, 1967 
Praon orientale Stary and Schlinger, 1967: 100-103. 
Host: Uroleucon sp. on Sanchus aevensis and Sanchus sp. (Das and Chakrabarti, 
1991) 
Distribution: Uttar Pradesh (Das and Chakrabarti, 1991) 
109. Praon pubescens Stary, 1961 
Praon pubescens Stary, 1961: 340-341. 
Host: Nasonovia sp. on Sitobilanthes sp. (Das and Chakrabarti, 1991) 
Distribution: Uttar Pradesh (Das and Chakrabarti, 1991) 
110. Praon stagona Takada and Rishi, 1980 
Praon stagona Takada and Rishi, 1980: 234-240. 
Host: Stagona sp. on Lonicera quinquelocularis (Takada and Rishi, 1980) 
Distribution: Jammu and Kashmir (Takada and Rishi, 1980) 
111. Praon volucre {}\a\\day, \%'i2)) 
Aphidius (Praon) volucre Hahday, 1833: 484. 
Host: Lipaphis erysimi (Stary and Ghosh, 1983); Sitobion sp. on Rosa sp. (Das and 
Chakrabarti, 1991); Myzus sp. (Stary and Bhagat, 1978) 
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Distribution: Delhi (Subba Rao and Sharma, 1960); Himachal Pradesh (Stary and 
Ghosh, 1983); Jammu and Kashmir (Subba Rao and Sharma, 1960; Stary and 
Bhagat, 1978); Uttar Pradesh (Das and Chakrabarti, 1991) 
112. Praon sp. 
Host: Aphis craccivora on Dolichos lab lab (Stary and Ghosh, 1978); Brachycaudus 
helichrysi on Prunus domestica (Stary and Ghosh, 1978); Macrosiphoniella spinipes 
on Artemisia sp. (Stary and Ghosh, 1975); Macrosiphoniella sp. (Stary and Bhagat, 
1978); Myzus ornatus (Stary and Ghosh, 1983); M. persicae on Antirrhinum majus, 
Phlox; Myzus sp. on Rubiaceae Plant (Stary and Ghosh, 1978); Rhopalosiphum 
nympheae on Rosa sp.; Sitobion pachysiphon (Stary and Ghosh, 1978); Sitobion 
rosaeformis on Rosa sp. (Stary and Ghosh, 1975); Unidentified Aphids (Rishi, 1976) 
Distribution: Jammu and Kashmir (Rishi, 1976; Stary and Bhagat, 1978); 
Meghalaya (Stary and Ghosh, 1975, 1978, 1983); Uttar Pradesh (Singh et al, 1999) 
XXL Genus Toxares YiaMay, 1840 
Aphidius^ees, 1818, subg. 7r/o«>'x Haliday, 1833: 261, 487. 
Type species: Aphidius (Trionyx) deltiger Haliday, 1833 
Toxares Haliday, 1840. in Westwood, 1840: 65. 
Type species: Aphidius (Trionyx) deltiger Haliday, 1833 
113. Toxares deltiger (Haliday, 1833) 
Aphidius (Trionyx) deltiger Haliday, 1833: 461, 487. 
Toxares deltiger Haliday in Westwood, 1840: 65. 
Ephedrus flaveolus Gyorfi, 1958: 131. 
Host: Aphis spiraecola on Hibiscus sp.; Brachycaudus helichrysi on Primus 
domestica; Brachycaudus sp.; Capitophorus hippophaes indicus on Polygonum 
chinensis (Stary and Ghosh, 1979); Hyperomyzus sp.; Lachnus tropicalis; 
Macrosiphoniella sp.; Metopolophium euryae on Euryae acuminate (Stary and 
Bhagat, 1978); Myzus boehmerica; M. obtusirosris; M. ornatus; M. Persicae on 
Gynura crepidoides, Solanum khasyanum (Stary and Ghosh, 1978); Rhopalosiphum 
nympheae on Pyrus communis (Stary and Ghosh, 1979); Schizaphis rotundiventns on 
Pyrus communis (Stary and Ghosh. 1978); Unidentified Aphids (Rishi, 1976; Rishi 
and Bhagat, 1980; Stary and Ghosh, 1983) 
Distribution: Jammu and Kashmir (Rishi, 1976; Rishi and Bhagat, 1980; Stary and 
Bhagat, 1978); Meghalaya (Stary and Ghosh, 1978, 1983; Stary and Bhagat, 1978); 
West Bengal (Stary and Ghosh, 1983) 
114. Toxares macrosiphophagum Shuja-Uddin, 1974 
Toxares macrosiphophagum Shuja-Uddin, 1974: 269-272. 
Host: Aphis citricola; A. solanella; Brachycaudus helichrysi; Brachycaudus sp.; 
Capitophorus hippophaes indicus; Hyperomyzus sp.; Lachnus tropicalis (Stary and 
Ghosh, 1983); Macrosiphoniella sanborni on Chrysanthemum sp. (Shuja-Uddin, 
1974); Macrosiphoniella sp.; Metopolophium euryae; Myzus boehmerica: 
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M obtusirosris; M. omatus; M. persicae; Rhopalosiphum nympheae; Schizaphis 
rotundiventris; Unidentified Aphids (Stary and Ghosh, 1983) 
Distribution: Jammu and Kashmir (Shuja-Uddin, 1974; Stary and Ghosh, 1983); 
Meghalaya, West Bengal (Stary and Ghosh, 1983). 
115. ToxaresshigaiTdika6.a,\965 
Toxares shigai Takada, 1965: 17-18. 
Host: Aphis farinosa on Salix alba (Takada and Rishi, 1980); Brachycaudus 
helichrysi on Prunus sp. (Steiry and Ghosh, 1975); Chaitophorus leucomelas on Salix 
alba (Takada and Rishi, 1980); Macrosiphoniella sanborni (Dharmadhikari and 
Ramaseshiah, 1970); Mysus persicae (Stary and Ghosh, 1975); Uroleucon tanaceti 
on Chrysanthemum leucanthium; Unidentified Aphids (Dharmadhikari and 
Ramaseshiah, 1970; Rishi, 1976) 
Distribution: Jammu and Kashmir (Takada and Rishi, 1980); Karnataka 
(Dharmadhikari and Ramaseshiah, 1970); Meghalaya (Stary and Ghosh, 1975) 
116. Toxares zakaiShuja-Vddin, 1974 
Toxares zakai Shuja-Uddin. 1974: 272-273. 
Host: Myzus persicae on Solatium nigrum (Shuja-Uddin, 1974) 
Distribution: Jammu and Kashmir (Shuja-Uddin, 1974) 
117. Toxares s^. 
Host: Shinjia orientals on Fern (Das and Chakrabarti, 1991) 
Distribution: Uttar Pradesh (Das and Chakrabarti, 1991) 
XXII. Genus Trioxys Haliday, 1833 
Trioxys Haliday, 1833 
Aphidius Nees, 1818, subg. Trioxys Haliday, 1833: 261-488. 
Type species: Aphidius cirsii Curtis, 1831 
Misaphidus Kondani, \%11: 185. 
Type species: Misaphidus aphidiperda Rondani, 1877 
NeuropenesVxo\anc]\Qr, 1886: 151, 153. 
Type species: Trioxys compressicornis Ruthe, 1859 
Trioxys Haliday, 1833. subg. Fissicaudus Stary and Schlinger, 1967: 122. 
Type species: Trioxys (Binodoxys) confucius Mackauer, 1962 
Trzoxy^ Haliday, 1833. Pectoxy* Mackauer, 1960b: 145-155. 
Type species: Trioxys (Trioxys) macroceratus Mackauer, 1960 
Trioxys Haliday, 1833. subg. Trioxys S. Str. Mackauer, 1959a: 149. 
Type species: Aphidius cirsii Curtis, 1831 
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118. Trioxys areolatus Samanta, Tamili and Raychaudhuri, 1985 
Trioxys (Fissicaudus) areolatus Samanta, Tamili and Raychaudhuri, 1985: 4, 118-
120. 
Host: Greenidea ficicola on Ficus; Artemisia sp. (Samanta et al, 1985) 
Distribution: Meghalaya (Samanta et al, 1985) 
119. Trioxvs aHctos(Haliday, 1833) 
Aphidius (Trioxys) auctus Haliday, 1833: 489. 
Host: Shivaphis celti on Celtis australis (Dharmadhikari and Ramaseshiah, \9'^0) 
Distribution: Meghalaya (Dharmadhikari and Ramaseshiah, 1970) 
120. Trioxys/>a//i(fHS (Haliday, 1833) 
Aphidius (Trioxys) pallidus Haliday, 1833: 489. 
Aphidius ca//ipten Marshall, 1896: 609-610. 
Trioxys pulcher Gautier and Bonnamour, 1924: 43-44. 
Host: Chromaphis juglandicola on Juglans regia (Shuja-Uddin, 1982) 
Distribution: Jammu and Kashmir (Shuja-Uddin, 1982) 
121. Trioxyspeniculatus Agarwala, Saha and Mahapatra, 1985 
Trioxys (Trioxys)peniculatus Agarwala, Saha and Mahapatra, 1985: 103-105. 
Host: Cervaphis schouteniae on Microcos peniculats (Agarwala et al, 1985) 
Distribution: Tripura (Agarwala e/a/., 1985) 
122. Trioxys rishii Stary and Bhagat, 1978 
Trioxys (Trioxys) rishii Stary and Bhagat, 1978: 389-391. 
Host: Brachycaudus sp on Carduus sp. (Stary and Bhagat, 1978) 
Distribution: Jammu and Kashmir (Stary and Bhagat, 1978; Rishi and Bhagat, 1980) 
123. Jr/oxys ro5aeco/a Bhagat, 1982 
Trioxys (Trioxys) rosaecola Bhagat, 1982: 321-324. 
Host: Myzaphis rosarum on Rosa webbiana (Bhagat, 1982b) 
Distribution: Jammu and Kashmir (Bhagat, 1982b) 
124. Triors soporensis Shuja-Uddin, 1982 
Trioxys (Trioxys) soporensis Shuja-Uddin, 1982: 146-149. 
Host: Shivaphis sp. on Celtis sp. (Shuja-Uddin, 1982) 
Distribution: Jammu and Kashmir (Shuja-Uddin, 1982) 
125. Trioxys sp. 
Host: Aphis citricola; A. craccivora on Robinia sp.; Aphis sp. (Stary and Ghosh, 
1983); Brachycaudus sp. (Stary and Bhagat. 1978); Macrosiphoniella spinipes on 
Chrysanthemum sp. (Stary and Ghosh, 1978); Melanaphis donacis (Stary and Ghosh, 
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1983); Mollitrichosiphum tenuicorpus on Fagaceae Plant (Stary and Ghosh, 1978); 
Toxoptera aurantii (Rau, 1936); T. citricidus (Stary and Ghosh, 1983); Tuberculatus 
indicus on Quercus griffithi (Stary and Ghosh, 1978); Unidentified Aphids 
(Dharmadhikari and Ramaseshiah, 1970; Rishi, 1976; Stary and Ghosh, 1983) 
Distribution: Himachal Pradesh (Stary and Ghosh, 1983); Jammu and Kashmir 
(Dharmadhikari and Ramaseshiah, 1970; Rishi, 1976; Stary and Ghosh, 1983; Stary 
and Bhagat, 1978); Meghalaya (Rau, 1936; Stary and Ghosh, 1975, 1983). 
4.1.3 TAXONOMIC STUDIES ON INDIAN APHIDIINAE 
The present study on the Indian Aphidiinae included 20 species under the 
following 10 genera, viz., Aphidius, Betuloxys, Binodoxys, Diaeretiella, Diaeretus, 
Ephedrus, Lipolexis, Lysiphlebia, Praon and Toxares. 
Key to the genera studied: 
1. Terminal abdominal stemite with two prongs (Fig. 1 Oh) 2 
- Terminal abdominal stemite without any prongs (Fig. 4h) 3 
2. Prongs of various lengths, straight to strongly curved upwards, with varying no of 
hairs to hairless on dorsal surface; with hairs rarely hairless at apex. (Fig. 1 Ih). ... 
Binodoxys Mackauer 
~ Prongs with strongly dilated apical portion or with a strong basal portion that 
bears a crista of long stout, perpendicular hairs. (Fig. lOh). ...Betuloxys Mackauer 
3. Propodeum with central areola (Fig. 4g) or two divergent carina (Fig. 19g) 4 
— Propodeum smooth without any central areola or divergent carina (Fig. 20g). ... 
Praon Kaliday 
4. Forewing with complete T' discal, 1*' submarginal and 2"'^ submarginal cells (Fig. 
17a) 5 
- Forewing with reduced venation (Fig. 4a) 6 
5. Ovipositor sheath curved downwards (Fig. 22h) Toxares Haliday 
~ Ovipositor sheath straight (Fig. 17h) Ephedrus Haliday 
6. Forewing with r-m (Fig. 4a) 7 
~ Forewing without r-m (15a) 8 
7. Confluent 1*' discal, T' submarginal and 2""* submarginal cell on lower margin by 
fused cubital and median vein (Fig. 4a) Aphidius Nees 
~ Confluent 1^ ' discal, V submarginal and 2"'' submarginal cell on the lower margin 
open, the rest of median vein visible under the r-m (Fig. 19a). ... Lysiphlebia Stary 
8. Notauli entirely effaced (Fig. 16d) Diaeretus Forster 
-Notauli distinct anteriorly (15d) 9 
9. Propodeum with narrow central areola (Fig. 15g), ovipositor sheath straight or 
slightly curved upwards (Fig. 15h) Diaeretiella Stary 
— Propodeum with wide central areola (Fig. 18g), ovipositor sheath curved 
downwards (Fig. 18h) Lipolexis Forster 
Genus Aphidius Nees, 1818 
Incubus Schrank, 1802: 315 (Rejected) 
Type species: Ichneumon aphidum Linnaeus, 1758 
Aphidius tiees, 1818:302. 
Type species: Bracon picipes Nees, 1811 (Rejected) 
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Type species: Aphidius avenue Haliday, 1834 (Designated by opinion 284, ICZN). 
Theracmion Holmgren, 1872: 99. 
Type species: Theracmion arcticus Holmgren, 1872 
Aphidius Nees, 1818, subg. Lysaphidus Smith, 1944: 72. 
Type species: Aphidius (Lysaphidus) adelocarinus Smith, 1944 
Aphidius Nees, 1818. Subg. Euaphidius Macakaur, 1961:10. 
Type species: Aphidius pterocommae Ashmead, 1900 
Diagnosis: Head transverse, as wide as or wider than mesosoma at tegulae, occiput 
margined; antennae filiform with variable number of segments (13 to 23); eyes large, 
oval; mandibles bidentate. Notauli developed on the ascending part of mesoscutum; 
forewing with a stigma, triangular shaped; metacarp longer than width of stigma; 
marginal cell incomplete, discal and submarginal cells confluent; vein r-m distinct, 
first subdiscal cell more or less completed; propodeum with a narrow small central 
areola. Metasoma of female lanceolate and male rounded at apex; ovipositor sheaths 
short and slightly curved upwards, sparsely hairy. 
Key to tlie species studied (Modified after Stary and Ghosh, 1983): 
1. Anterolateral area of tergum I costate (Fig. 5f) 2 
~ Anterolateral area of tergum I costulate (Fig. 4f) 3 
2. Tentorial index 0.3. Antenna 17-19 segmented picipes Nees 
~ Tentorial index 0.4-0.5. Antenna 15-16 segmented colemani Viereck 
3. Tentorial index 0.5-0.6 absinthii }s\&xs\\z\\ 
~ Tentorial index different 4 
4. Tentorial index 0.3-0.4 matricariae Haliday 
~ Tentorial index 0.4-0.5 5 
5. Antenna 14-15 segmented hortensis MarshaW 
— Anteima 16-17 segmented uzbekistanicus Luzhetzki 
Aphidius absinthii Marsliall, 1896 
(Fig. 4; Plate I) 
Aphidius absinthii Marshall, 1896: 605-606. 
? Aphidius cardui Marshall var. artemisiae Ivanov, 1927: 429. 
Female 
Colour: Head, face blackish, clypeus and mouthparts dark yellow; antennae 
brownish black with a lighter ring between pedicel and flagellar segment I; \entral 
part of scape yellow; pedicel and remaining flagellar segments black. Proiiotum 
brown; median mesonotal lobe and scutellum blackish brown; wing venation brown; 
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stigma and RS yellow; tegulae yellowish brown; leg brown to dark yellow, ventral 
part of coxae, trochanter, base of tibiae lighter; tarsi blackish brown. Melasoma 
brown to brownish black; base of tergum II and suture between all terga yellow to 
light brown. 
Head transverse to subquadrate, smooth, shiny, sparsely hairy and wider than 
mesosoma at tegulae, l.lx wider than width of mesoscutum; occiput margined. Eyes 
large, nearly hemispherical with sparse hairs, prominent, strongly convergent 
towards clypeus, transverse diameter of eye 1.08x width of temple; width o '^gena 
0.33x longitudinal eye diameter; inter-tentorial line 0.44x shorter than facial line, 
5.33x as long as tentori-occular line; clypeus transverse, oval, convex, margined 
frontally, smooth shiny with two to three long hairs; mandibles broad basally, 
uniformly narrowed towards apex. Ocelli medium sized, forming an acute triangle. 
Antenna filiform, 16 segmented, thickened towards apex; about as long as head, 
mesosoma and half of metasoma combined; antennal socket ocular line subequal to 
socket diameter; scape l.lx as long as its maximum width; pedicel 0.9x as long as 
its maximum width; flagellar segment I almost 4x as long as its maximum width, 
subequal to flagellar segment II; flagellar segment II almost 2.75x as long as its 
maximum width, 1.75x as long as length of penultimate segment; apical segment 
1.75x longer than flagellar segment II. 
Mesosoma smooth, shiny, sparsely hairy; mesoscutum falling almost vertically to 
pronotum, without covering it when viewed from side; length of mesosoma 1.6x its 
height and 1.8x its width; notauli distinct anteriorly, narrow, crenulate but effaced on 
disc, fore margin slightly prominent. Forewing hyaline, length 2.6x its maximum 
width; stigma triangular, 5.33x longer than wide; length of metacarp 1.08x length of 
stigma; 'r' arising from basal 0.50 stigma, length about 0.78x stigmal width; 3RSa 
7.5x length of'r'; marginal cell incomplete; m-cu present; submarginal cells I, II and 
discal cell I confluent, cubital and median vein fused. Hindwing more than 3.7x as 
long as wide, without any closed cell; SC+R prominent. Legs with hind femur 3.7x 
as long as wide; length of hind tibia 1.56x longer than hind femur; length of hind 
tarsal segment I l.lx remaining segments combined; length of hind tarsal segment II 
to V subequal. 
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Propodeum with narrow central areola; disc of areola rugose, shiny; transverse 
carinae arising from either side of mid lateral part of areola, extending up to 
spiracles; median carina originating on top of areola, runs up to postscutelluni; few 
small carinae present around basal region of areola; propodeal notch arched; 
propodeal teeth sharp; propodeal spiracle located on lateral propodeal margin. 
Metasoma lanceolate, longer than head and mesosoma combined; tergum 1 slender, 
costulate laterally, slightly dilated towards apex, 3.75x longer than width at spiracles, 
slightly convex, with longitudinal central carina, coarsely rugose anteriorly, posterior 
0.25 smooth, superficial lateral impression beyond spiracular tubercles, sparsely 
hairy; distance between primary and secondary tubercles of tergum I l.lx as long as 
width at spiracle; combined median length of tergum II and III 1.53x basal width of 
tergum II; spiracular tubercles situated somewhat anterior to midline of tergum, 
remaining tergum smooth, shiny, sparsely hairy. 
Genitalia: Ovipositor sheath straight or slightly curved upwards, about 2.75x longer 
than maximum width bearing 12 to 14 setae; ovipositor short, slightly curved 
upwards, ending in a pointed tip. 
Measurement (mm): Body length 2.22; tenterio-ocular line 0.03, inter-tentorial line 
0.16, inter-ocellar line 0.07, facial line 0.36, tenterio-facial line 0.23, width oi'gena 
0.08, longitudinal eye diameter 0.24, transverse eye diameter 0.13, width of temple 
0.12, length of F I 0.12, width of F I 0.03, length of F II 0.11, width of F II 0.04, 
length of apical segment of antenna 0.21, length of stigma 0.48, width of stigma 
0.09, length of metacarp 0.44, length of radial vein 0.07, length of tergum I 0.30, 
width of tergum I 0.08, length of ovipositor sheath 0.11, width of ovipositor sheath 
0.04. 
Male: Antenna 22 segmented; darker than female, head blackish brown except 
pronotum and propodeum; tergum I brownish; leg brownish black and other 
colourations as female. 
Material examined: 2$? and IcT; INDIA: Jammu and Kashmir, Charar-e-sharif 
13.VI.2008, parasitic on aphid on weeds. Coll. Mir Samim Akhtar. 
Distributions: Jammu and Kashmir, Kamataka, Meghalaya, Sikkim, Uttar Pradesh, 
West Bengal. 
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Aphidius colemani Viereck, 1912 
(Fig. 5; Plate I) 
Aphidius colemani Wiereck, 1912; 141. 
Female 
Colour: Head blackish brown; face yellowish; clypeus and mouthparts dark yellow; 
teeth of the mandible blackish brown; scape, pedicel and flagellar segment I yellow, 
rest of antermae brownish black. Pronotum brown; median mesonotal lobe and 
scutellum blackish brown. Wing venation brown; stigma and RS yellow; tcgulae 
yellowish brown; leg yellowish to orange; tarsal segments blackish brown. 
Metasoma yellow except tergum II and III. 
Head transverse to subquadrate, smooth, shiny, sparsely hairy, wider than mesosoma 
at tegulae, 1.14x wider than width of mesoscutum; occiput margined. Eyes small, 
nearly oval with sparse hairs, prominent, strongly convergent towards clypeus; 
transverse eye diameter 1.4x width of temple; width of gena 0.29x longitudinal eye 
diameter; inter-tentorial line 0.38x shorter than facial line, 4x as long as tentori-
occular line; clypeus transverse, oval, convex, margined frontally, smooth shiny with 
four to five long hairs; mandibles broad basally, uniformly narrowed towards apex. 
Ocelli medium sized, forming an acute triangle. Antenna filiform, 16 segmented, 
thickened towards apex, about as long as head, mesosoma and half of metasoma 
combined; antennal socket ocular line 2x socket diameter; scape 1.1 Ox as long as its 
maximum width; pedicel 0.90x as long as its maximum width; flagellar segment 1 
almost 3.67x as long as its maximum width, subequal to flagellar segment II; 
flagellar segment II almost 4x as long as its maximum width, 1.1 Ix as long as icngth 
of penultimate segment; length of apical segment 1.73x longer than flagellar segment 
II. 
Mesosoma smooth, shiny, sparsely hairy; mesoscutum falling almost vertically to 
pronotum, without covering it when viewed from side; length of mesosoma 1.53\ its 
height and I.85x its width; notauli distinct anteriorly, narrow, crenulate but effaced 
on disc, fore margin slightly prominent. Forewing hyaline, length 2.60x of its 
maximum width; stigma triangular, 4.9x longer than wide; length of metacarp 0.94x 
length of stigma, 'r' arising from about basal 0.50 stigma, about 1.67x as long as 
stigmal width; 3RSa 4.00x length of 'r'; marginal cell incomplete; m-cu present; 
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submarginal cells I, II and discal cell I confluent; cubital and median vein fused. 
Hindwing more than 5.33x as long as wide, without any complete cell; SC+R 
prominent. Legs with hind femur 5.20x as long as wide; length of hind tibia 1.50x 
longer than hind femur; length of hind tarsal segment I 0.68x remaining segments 
combined, length of hind tarsal segment II to V subequal. 
Propodeum with narrow central areola, disc of areola rugose, shiny; trans\erse 
carinae arising from either side of mid lateral part of areola extending to spiracle, 
median carina originating on top of areola runs up to postscutellum; few small 
carinae present around basal region of areola; propodeal notch pointed; pro]iodeal 
teeth sharp; propodeal spiracle located on lateral propodeal margin. 
Metasoma lanceolate, longer than head and mesosoma combined; tergum I slender, 
costate laterally, dilated towards apex, 4.25x longer than wide at spiracles, slightly 
convex, with longitudinal central carina, coarsely rugose anteriorly, posterior 0.25 
smooth, superficial lateral impression beyond spiracular tubercles, sparsely hairy; 
distance between primary and secondary tubercles of tergum I 0.90x as long as width 
at spiracle; combined median length of tergum II and III 1.62x basal width of tergum 
II; spiracular tubercles slightly visible; situated somewhat anterior to midline of 
tergum, remaining terga smooth, shiny, sparsely hairy. 
Genitalia: Ovipositor sheath straight or slightly curved upwards, about 3x longer 
than maximum width bearing 4 to 6 setae; ovipositor short, slightly curved upwards, 
ending in a pointed tip. 
Measurement (mm±SD): Body length 2.67±0.07; tenterio-ocular line 0.03±0.01, 
inter-tentorial line 0.12±0.0I, inter-ocellar line 0.06±0.02, facial line 0.32t0.03, 
tenterio-facial line 0.25±0.02, width of gena 0.07±0.01, longitudinal eye diameter 
0.26±0.03, transverse eye diameter 0.14±0.02, width of temple O.lOiO.Ol, length of 
F I O.lliO.Ol, width of F I 0.03±0.01, length of F II 0.12±0.01, width of F 11 
0.03±0.01, length of apical segment of antenna 0.19±0.01, length of stigma 
0.49±0.04, width of stigma O.lOiO.Ol, length of metacarp 0.46±0.03, length of radial 
vein 0.06±0.0I, length of tergum I 0.34±0.01, width of tergum I 0.08±0.02, length of 
ovipositor sheath 0.12±0.02, width of ovipositor sheath 0.04±0.01. 
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Male: Antenna 18 segmented; colouration little darker than female; tergite II lo end 
of metasoma dark brown; other coloration as female. 
Material examined: 9$$ and 12(5'6'; INDIA: Himachal Pradesh, Palampur, 
I2.VI.2008, Myzuspersicae on mustard. Coll. Girish Nadda. 
Distributions: Himachal Pradesh, Jammu and Kashmir, Kamataka, Manipur, 
Meghalaya, Nagaland, Tamil Nadu, Uttar Pradesh. 
Aphidius hortensis Marshall, 1896 
(Fig. 6; Plate II) 
Aphidius hortensis MarshaU, 1896: 590-591. 
Aphidius (Aphidius) berberidis Smith, 1944: 54-55. 
Female 
Colour: Head blackish brown; face yellowish; clypeus and mouthparts yellow to 
brownish yellow; teeth of mandible brownish black; antennae brownish black with a 
lighter ring between pedicel and flagellar segment I; scape, pedicel and flagellar 
segment I yellow. Mesosoma and pronotum brown; median mesonotal lobe and 
scutellum blackish brown; wing venation brown; stigma and RS yellow; tegulae dark 
brown; leg yellow to light brown; coxae, trochanter, base of tibiae lighter; tarsi 
yellow. Metasoma brown to brownish black; tergum I and last, base of second 
tergum and suture between all terga yellow. 
Head transverse to subquadrate, smooth, shiny, sparsely hairy, 1.2x wider than 
mesosoma at tegulae, 1.3x wider than width of mesoscutum; occiput margined Eyes 
medium, nearly hemispherical with sparse hairs, prominent, strongly convergent 
towards clypeus; transverse diameter of eye 1.07x width of temple; width of gena as 
wide as 0.23x longitudinal eye diameter; inter-tentorial line 0.7x of facial line. 4x as 
long as tentori-occular line; clypeus transverse, oval, convex, margined frontally, 
smooth shiny with eight long hairs; mandibles broad basally, uniformly narrowed 
towards apex. Ocelli medium sized, forming an acute triangle. Antenna filiform, 14 
segmented, thickened towards apex, about as long as head, mesosoma and half of 
metasoma combined; antennal socket ocular line 1.5x socket diameter; scape 1.4x as 
long as its maximum width; pedicel 1.2x as long as its maximum width; flagellar 
segment I almost 3.25x as long as its maximum width, subequal to flagellar segment 
II; flagellar segment II almost 3x as long as its maximum width, 1.3x as long as 
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length of penultimate segment; length of apical segment 1.85x longer than flagellar 
segment II. 
Mesosoma smooth, shiny, sparsely hairy; mesoscutum falling almost vertically to 
pronotum, without covering it when viewed from side; length of mesosoma 5.5x its 
height and 6.9x its width; notauli distinct anteriorly, narrow, crenulate but effaced on 
disc, fore margin slightly prominent. Forewing hyaline, length 2.7x its maximum 
width; stigma triangular, 4.5x longer than wide; length of metacarp 0.67x larger than 
length of stigma; 'r' arising from about 0.50 stigma, length about 0.7x as long as 
stigmal width, 3RSa 3.7x length of 'r'; marginal cell incomplete; m-cu present; 
submarginal cells I, II and discal cell I confluent; cubital and median vein fused. 
Hindwing more than 6x as long as wide, without any complete cell; SC+R 
prominent. Legs with hind femur 4.6x as long as wide; length of hind tibia 1.56x 
length of hind femur, length of hind tarsal segment I 0.7x remaining segments 
combined; length of hind tarsal segment II to V subequal. 
Propodeum with narrow central areola, disc of areola smooth, shiny; transverse 
carinae arising from either side of mid lateral part of areola extending up to spiracles, 
median carina originating on top of areola runs up to postscutellum; few small 
carinae present around basal region of areola; propodeal notch arched; projwdeal 
teeth sharp; propodeal spiracle located on lateral propodeal margin. 
Metasoma lanceolate, longer than head and mesosoma combined; tergum 1 slender, 
costulate laterally, slightly dilated towards apex, 4.13x longer than width at spiracles, 
slightly convex with short longitudinal central carina, coarsely rugose anteriorly, 
posterior 0.25 smooth, superficial lateral impression beyond spiracular tubercles, 
sparsely hairy; distance between primary and secondary tubercles of tergum 1 
subequal to width of metasoma at spiracle; combined median length of tergum 0 and 
III 1.60x basal width of tergum II; combined median length of tergum II and III 
1.53x basal width of tergum II; spiracular tubercles slightly visible, situated 
somewhat before midline of tergum I, remaining terga smooth, shiny, sparsely hairy. 
Genitalia: Ovipositor sheath straight or slightly curved upwards, about 2x longer 
than maximum width bearing 7 setae; ovipositor short, slightly curved upwards, 
pointed tip. 
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Measurement (mm): Body length 2.22; tenterio-ocular line 0.03, inter-tentorial line 
0.12, inter-ocellar line 0.09, facial line 0.24, tenterio-facial line 0.19, width of gena 
0.06. longitudinal eye diameter 0.26, transverse eye diameter 0.15, width of temple 
0.15, length of F I 0.13, width of F I 0.04, length of F II 0.12, width of F I< 0.04, 
length of apical segment of antenna 0.24, length of stigma 0.45, width of stigma 
0.10, length of metacarp 0.30, length of radial vein 0.07, length of tergum 1 0.33, 
width of tergum I 0.08, length of ovipositor sheath 0.10, width of ovipositor sheath 
0.05. 
Male: Antenna 15 segmented; head blackish brown; pronotum and propodeum dark 
yellowish; tergum I brownish; leg brownish black and other colourations as female. 
Mummy: Dark shining brown. 
Material examined: 4 ? ? and 1$$\ India: Delhi, lARI; 8.III.2007, 15.111 2007; 
Lipaphis erysimi on Poppy; Coll. Mir Samim Akhtar. 
Distributions: Jammu and Kashmir, Manipur. 
Aphidius matricariae Haliday 
(Fig. 7; Plate II) 
Aphidius (Aphidius) matricariae Haliday, 1834 
Aphidius (Aphidius) cirsii Haliday, 1834 
Aphidius (Aphidius) arundinis Haliday, 1834 
Aphidius phorodontis Ashmead, 1889 
Aphidius polygonia Marshall, 1896 
Aphidius polygonia Marshall, 1896 
Aphidius affinis Quilis, 1931 
Aphidius arundinis Haliday var. obscuriformi Quilis, 1931 
Aphidius renominatus Hincks, 1943 
Aphidius nigriteleus Smith, 1944 
Female 
Colour: Head blackish brown; face yellowish brown; clypeus and mouthparts yellow 
to brownish yellow; teeth of the mandible blackish brown; antennae brownish black 
with a lighter ring between pedicel and flagellar segment I; scape, pedicel and 
flagellar segment I and three-fourth of flagellar segment II yellow. Mesosoma and 
pronotum brown; median mesonotal lobe and scutellum blackish brown; pleuron 
light yellow; wing venation brown; stigma and RS yellow; tegulae dark brown; leg 
brown to dark brown; ventral part of coxae, trochanter and base of tibiae lighter; tarsi 
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blackish brown. Metasoma brown to brownish black; tergum I, base of tergum II and 
suture between all terga yellow to light brown. 
Head transverse to subquadrate, smooth, shiny, sparsely hairy and wider than 
mesosoma at tegulae, 1.18x wider than width of mesoscutum; occiput margined. 
Eyes large, nearly hemispherical with sparse hairs, prominent, strongly convergent 
towards clypeus; transverse diameter of eye 1.06x width of temple; width of gena 
0.32x of longitudinal eye diameter; inter-tentorial line slightly shorter than facial 
line, 3x as long as tentori-occular line; transverse eye diameter about 1.33x width of 
temple; clypeus transverse, oval, convex, margined frontally, smooth shiny with six 
long hairs; mandibles broad basally, uniformly narrowed towards apex. Ocelli 
medium sized, forming an acute triangle. Antenna filiform, 14 segmented, thickened 
towards apex, about as long as head, mesosoma and half of the metasoma combined; 
antennal socket ocular line 0.50 socket diameter, scape 1.3x as long as its maximum 
width; pedicel 1.2x as long as its maximum width; flagellar segment I almost 3.33x 
as long as its maximum width, subequal to flagellar segment II; flagellar segment 11 
almost 2.50x as long as its maximum width, 0.83x as long as length of penultimate 
segment; length of apical segment 2.1x as long as flagellar segment II. 
Mesosoma smooth, shiny, sparsely hairy; mesoscutum falling almost vertically to 
pronotum, without covering it when viewed from side; length of mesosoma 1.83x its 
height and 2.7x its width, notauli distinct anteriorly, narrow, crenulate but effaced on 
disc, fore margin slightly prominent. Forewing hyaline, length 3.7x its maximum 
width; stigma triangular, 4.78x longer than wide; length of metacarp 0.2 Ix stigma) 
length; 'r' arising from about basal 0.5 of stigma, length about 0.89x as long as 
stigmal width; 3RSa 6x length of 'r'; marginal cell incomplete; m-cu present; 
submarginal cells I, II and discal cell I confluent; cubital and median vein fused. 
Hindwing more than 7.3x as long as wide, without any complete cell; SC+R 
prominent. Legs with hind femur 5x as long as wide; hind tibia 1.33x as long as 
length of hind femur; length of hind tarsal segment I 0.46x remaining segments 
combined; length of hind tarsal segment II to V subequal. 
Propodeum with narrow central areola, disc of areola smooth, shiny; transverse 
carinae arising from either side of lateral part of areola extending spiracles; median 
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carina originating on top of areola run up to postscutellum; few small carinae present 
around basal region of areola; propodeal notch arched; propodeal teeth sharp; 
propodeal spiracle located on lateral propodeal margin. 
Metasoma lanceolate, longer than head and mesosoma combined; tergum I slender, 
costulate laterally, slightly dilated towards apex, 2.5x longer than wide at spiracles, 
slightly convex, with short longitudinal central carina, coarsely rugose anteriorly, 
posterior 0.25 smooth, superficial lateral impression beyond spiracular tubercles, 
sparsely hairy; distance between primary and secondary tubercles of tergum I .5x as 
long as width of metasoma at spiracle; combined median length of tergum II and III 
1.52x basal width of tergum II; spiracular tubercles slightly visible, situated 
somewhat before midline of tergum, remaining tergum smooth, shiny, sparsely hairy. 
Genitalia: Ovipositor sheath straight or slightly curved upwards and about 2.67x 
longer than maximum width, bearing 8 to 12 setae; short ovipositor slightly curved 
upwards, ending in a pointed tip. 
Measurement (mmiSD): Body length 2.04±0.07; tenterio-ocular line 0.03±0.01, 
inter-tentorial line 0.09±0.01, inter-ocellar line 0.07±0.01, facial line 0.23±().04, 
tenterio-facial line 0.18±0.03, width of gena 0.07±0.01, longitudinal eye diameter 
0.22±0.02, transverse eye diameter 0.12±0.02, width of temple 0.09±0.01, length of 
F I O.lOiO.OI, width of F I 0.03±0.01, length of F II 0.10±0.01, width of F 11 
0.04±0.01, length of penultimate segment 0.12±0.01 length of apical segment of 
antenna 0.21±0.01, length of stigma 0.43±0.03, width of stigma 0.09±0.01, length of 
metacarp 0.39±0.03, length of radial vein 0.08±0.01, length of tergum I 0.2540.01, 
width of tergum I 0.08±0.0I, length of ovipositor sheath 0.08±0.02, width of 
ovipositor sheath 0.03±0.01. 
Male: Antenna 17 segmented; head blackish brown; propodeum dark yellowish; 
tergum I brownish; leg light brown and other colourations as female. 
Mummy: Faded golden brown. 
Material examined: 23?? and %S^; India: DELHI, lARI; 15.1.2007, 06.III 2007, 
10.III.2007, 15.III.2007, parasitic on Myzuspersicae on China rose, Coll. Mir Samim 
Akhtar. 
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Distributions: Himachal Pradesh, Jammu and Kashmir, Manipur, Meghalaya, 
Sikkim, Uttar Pradesh. 
Aphidius picipes (Nees, 1811) 
(Fig. 8; Plate III) 
Bracon picipes Nees, 1811:28. 
Aphidius avenae Haliday, 1834:99. 
Aphidius granarius Marshall, 1896: 579-580. 
Female 
Colour: Head blackish brown; face yellowish; clypeus and mouthparts dark yellow; 
teeth of mandible blackish brown; antennae brownish black with a lighter ring 
between pedicel and flagellar segment I; ventral part of scape yellow; pedicel 
blackish brown. Pronotum brown; median mesonotal lobe and scutellum blackish 
brown; wing venation brown, stigma and RS yellow; tegulae yellowish brown; leg 
yellowish to orange; tarsi blackish brown. Metasoma brown to brownish black, base 
of tergum II and suture between all terga yellow to light brown. 
Head transverse to subquadrate, smooth, shiny, sparsely hairy, wider than mesosoma 
at tegulae, 1.2x wider than width of mesoscutum; occiput margined. Eyes small, 
nearly oval with sparse hairs, prominent, strongly convergent towards clypeus; 
transverse diameter of eye sub equal to width of temple; width of gena as wide as 
0.26x longitudinal eye diameter; inter-tentorial line 0.35x of facial line, 4x as long as 
tentori-occular line; clypeus transverse, oval, convex, margined frontally, smooth 
shiny with two to three long hairs; mandibles broad basally, uniformly narrowed 
towards apex. Ocelli medium sized, forming an acute triangle. Antenna filiform, 19 
segmented, thickened towards apex, about as long as head, mesosoma and half of 
metasoma combined; antennal socket ocular line 0.7x of socket diameter; scape 1.2x 
as long as its maximum width; pedicel 0.9x as long as its maximum width; flagellar 
segment I almost 4.3x as long as its maximum width, subequal to flagellar segment 
II; flagellar segment II almost 4.33x as long as its maximum width, 1.2x as long as 
length of penultimate segment; length of apical segment 1.69x longer than flagellar 
segment II. 
Mesosoma smooth, shiny, sparsely hairy; mesoscutum falling almost vertically to 
pronotum, without covering it when viewed from side; length of mesosoma 1.6 K its 
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height and 1.7x its width, notauH distinct anteriorly, narrow, crenulate but effaced on 
disc, fore margin slightly prominent. Forewing hyaline, length 3.1x its maximum 
width; stigma triangular, length 6.13x longer than wide; length of metacarp ().93x 
length of stigma; 'r' arising from about basal 0.50 stigma, about 0.88x as long as 
stigmal width; 3RSa 7.Ox of'r'; marginal cell incomplete; m-cu present; submarginal 
cells I, II and discal cell I confluent; cubital and median vein fused. Hindwing more 
than 5.5x as long as wide, without any complete cell; SC+R prominent; M+Cu small 
and effaced frontally. Legs with hind femur 4.8x as long as wide, hind tibia 0.<)x as 
long as length of hind femur; length of hind tarsal segment I O.Sx remaining 
segments combined; hind tarsal segment II to V subequal. 
Propodeum with narrow central areola, disc of areola rugose, shiny; transverse 
carinae originating from either side of mid lateral part of areola extending to spiracle, 
median carina originating on top of areola run up to postscutellum; few small carinae 
present around basal region of areola; propodeal notch pointed; propodeal teeth 
sharp; propodeal spiracle located on lateral propodeal margin. 
Metasoma lanceolate, longer than head and mesosoma combined; tergum 1 slender, 
costate laterally, dilated towards apex, 3.33x longer than wide at spiracles, slightly 
convex, with longitudinal central carina, coarsely rugose anteriorly, posterior 0.25 
smooth, superficial lateral impression beyond spiracular tubercles, sparsely hairy; 
distance between primary and secondary tubercles of tergum I subequal to width at 
spiracle; combined median length of tergum II and III 1.6x basal width of tergum 11; 
spiracular tubercles slightly visible, situated somewhat before midline of tergum, 
remaining terga smooth, shiny, sparsely hairy. 
Genitalia: Ovipositor sheath straight or slightly curved upwards and about 2.75x 
longer than maximum width, bearing 8 to 10 setae; short ovipositor slightly curved 
upwards, ending in a pointed tip. 
Measurement (mm): Body length 2.34; tenterio-ocular line 0.03, inter-tentorial Ime 
0.12, inter-ocellar line 0.07, facial line 0.34, tenterio-facial line 0.21, width of gena 
0.07, longitudinal eye diameter 0.27, transverse eye diameter 0.13, width of temple 
0.13, length of F I 0.13, width of F I 0.03, length of F II 0.12, width of F II 0.03, 
length of apical segment of antenna 0.22, length of stigma 0.49, width of stigma 
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0.08, length of metacarp 0.46, length of radial vein 0.07, length of tergum I 0.30, 
width of tergum I 0.07, length of ovipositor sheath 0.11, width of ovipositor sheath 
0.04. 
Material examined: 1$; INDIA: Jammu and Kashmir, Dachigam, 17.VI.2008, 
parasitic on unidentified aphid on weeds, Coll. Mir Samim Akhtar. 
Distribution: Manipur. 
Aphidius uzbekistanicus Luzhetzki, 1960 
(Fig. 9; Plate III) 
Aphidius uzbekistanicus Luzhetzki, 1960: 122-123. 
Female 
Colour: Head and face brown; clypeus and mouthparts dark yellow; teeth of the 
mandible blackish brown; antennae brownish black. Mesosoma and pronotum 
brown; median mesonotal lobe and scutellum blackish brown; wing venation brown; 
stigma and RS yellow; tegulae dark brown; leg brown to dark brown; ventral part of 
coxa, base of tibiae blackish brown, trochanter and femur yellow. Metasoma biown 
to brownish black; base of tergum II and suture between all terga yellow to light 
brown. 
Head transverse to subquadrate, smooth, shiny, sparsely hairy, wider than mesosoma 
at tegulae, 1.16x wider than width of mesoscutum; occiput margined. Eyes medium, 
nearly oval with sparse hairs, prominent, strongly convergent towards clypeus; 
transverse diameter of eye 1.09x width of temple; width of gena as wide as 0.27x of 
longitudinal eye diameter; inter-tentorial line 0.39x facial line, 4.33x as long as 
tentori-occular line; clypeus transverse, oval, convex, margined frontally, smooth 
shiny with four to six long hairs; mandibles broad basally, uniformly narrowed 
towards apex. Ocelli medium sized, forming an acute triangle. Antenna filifonr, 16 
segmented, thickened towards apex, about as long as head, mesosoma and half of 
metasoma combined; antennal socket ocular line 1.30x of socket diameter; scape 
0.83x as long as its maximum width, length of pedicel subequal to maximum width; 
flagellar segment I almost 4x as long as its maximum width, subequal to flagellar 
segment II, flagellar segment II almost 4.33x as long as its maximum width, 1.06K as 
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long as length of penultimate segment; length of apical segment subequal flagellar 
segment II. 
Mesosoma smooth, shiny, sparsely hairy; mesoscutum falling almost vertically to 
pronotum, without covering it when viewed from side; length of mesosoma 1.44x its 
height and 1.5 Ix its width; notauli distinct anteriorly, narrow, crenulate but effaced 
on disc, fore margin slightly prominent. Forewing hyaline, length 2.14x its 
maximum width; stigma triangular, length 6.56x longer than wide; length of 
metacarp 0.96x length of stigma; 'r' arising from about basal 0.50 stigma, about 
0.16x as long as stigmal width; 3RSa equal to 3.75x length of 'r'; marginal cell 
incomplete; m-cu present; submarginal cells I, II and discal cell I confluent; cubital 
and median vein fused. Hindwing more than 6.25x as long as wide, without any 
complete cell; SC+R prominent. Legs with hind femur 3.75x as long as wide; length 
of hind tibia 1.73x as long as hind femur; length of hind tarsal segment I 0.86x 
length of remaining segments combined; length of hind tarsal segment II to V 
subequal. 
Propodeum with narrow central areola, disc of areola with rugose, shiny, transverse 
carinae arising from either side of mid lateral part of areola extending to spiracles, 
median carina originating on top of areola run up to postscutellum; few small carinae 
present around basal region of areola; propodeal notch pointed; propodeal teeth 
sharp; propodeal spiracle located on lateral propodeal margin. 
Metasoma lanceolate, longer than head and mesosoma combined; tergum I slender, 
costulate laterally, slightly dilated towards apex, 3.5x longer than wide at spiracles, 
slightly convex, with longitudinal central carina, coarsely rugose anteriorly, posterior 
0.25 smooth, superficial lateral impression beyond spiracular tubercles, sparsely 
hairy; distance between primary and secondary tubercles of tergum I subequal to 
width at spiracle; combined median length of tergum II and III 1.63x basal width of 
tergum II; spiracular tubercles slightly visible, situated somewhat before midline of 
tergum, remaining terga smooth, shiny, sparsely hairy. 
Genitalia: Ovipositor sheath straight or slightly curved upwards, about 2.5x longer 
than maximum width bearing 10 to 12 setae; ovipositor short slightly curved 
upwards, ending in a pointed tip. 
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Measurement (mm±SD): Body length 2.45±0.08; tenterio-ocular line O.OStO.Ol, 
inter-tentorial line 0.13±0.01, inter-ocellar line 0.06±0.01, facial line 0.33:t().03, 
tenterio-facial line 0.22±0.02, width of gena 0.07±0.01, longitudinal eye diameter 
0.26±0.02, transverse eye diameter 0.12±0.02, width of temple 0.11±0.01, length of 
F I 0.12±0.01, width of F 1 0.03±0.01, length of F II 0.13±0.01, width of F 11 
0.03±0.01, length of apical segment of antenna 0.20±0.01, length of stigma 
0.46±0.04, width of stigma 0.07±0.01, length of metacarp 0.44±0.04, length of radial 
vein 0.06±0.01, length of tergum I 0.28±0.01, width of tergum I 0.08±0.01, length of 
ovipositor sheath 0.10±0.02, width of ovipositor sheath 0.04±0.01. 
Male: Antenna 21 segmented; head blackish brown; pronotum and propodeum dark 
yellow; other colouration as female. 
Material examined: 6$$ and 4^^', INDIA: Bihar, Pusa, 03.11.1913, parasitic on 
unidentified aphid on wheat, Coll. C C G (NPC); 1$; 28.11.1921, parasitic on 
unidentified aphid on wheat. Coll. Dutt (NPC). 
Distributions: Himachal Pradesh, Jammu and Kashmir, Sikkim, Uttar Pradesh. 
Genus Betuloxys Mackauer, 1959 
Betuloxys Mackauer, 1959: 136. 
Type species: Trioxys compressicomis Ruthe, 1959 
Diagnosis: Head transverse, as wide as or wider than mesosoma at tegulae, antennae 
filiform with variable no of segments 11 in female; eyes large or medium; mandible 
bidentate. Notauli developed on the ascending part of mesoscutum, forewing with 
triangular stigma; length of metacarp longer than width of stigma; marginal cell 
open; redial sector developed but not completed; venation effaced beyond basal cell 
towards apex; subdiscal cell I more or less completed; propodeum areolated. 
Ovipositor sheath and ovipositor curved downwards; last sternum of females with a 
pair of prongs. 
Betuloxys intermedius (Shuja-Uddin, 1975) 
(Fig. 10) 
Trioxys (Betuloxys) intermedius Shuja-Uddin, 1975: 415-420. 
Female X ^ ^ i i m I : ^ > " ^ 
Colour: Head dark brown, face yellowish; clypeus and mouthparts yellow, teeth of 
mandibles dark brown; antennae brownish black with a lighter ring between pedicel 
and flagellar segment I; scape, pedicel and flagellar segment I light brown. 
Mesosoma yellow; pronotum brown; median mesonotal lobe and scutellum 
yellowish brown; wing venation brown, stigma and RS yellow, transparent, tegulae 
dark yellow; leg yellow to dark yellow; tarsi dark brown. Metasoma brown to 
brownish black; tergum I, base of tergum II and suture between all terga yellow to 
light brown; prongs brown. 
Head transverse to subquadrate, smooth, shiny, sparsely hairy and wider than 
mesosoma at tegulae, 1.13x wider than width of mesoscutum, occiput margined. 
Eyes small, nearly hemispherical with sparse hairs, prominent, strongly convergent 
towards clypeus; transverse eye diameter 0.43x width of temple, width of gena 0.22x 
longitudinal eye diameter; inter-tentorial line 0.45x of facial line, 3x as long as 
tentori-occular line; clypeus transverse, oval, convex, margined frontally, smooth 
shiny with four to six long hairs, separated from face by shallow grooves; mandibles 
broad basally, uniformly narrowed towards apex. Ocelli large sized, forming an 
acute triangle. Antenna filiform, 11 segmented, thickened towards apex, about as 
long as head, mesosoma and half of metasoma combined; antennal socket ocular line 
subequal to socket diameter; scape 1.08x as long as its maximum width; flagellar 
segment I almost 4x as long as its maximum width, 1.05x as long as flagellar 
segment II, flagellar segment II almost 4.20x as long as its maximum width, O.'^ Sx as 
long as length of penultimate segment; length of apical segment 1.54x longer than 
flagellar segment II. 
Mesosoma smooth, shiny, sparsely hairy; mesoscutum falling almost vertically to 
pronotum, without covering it when viewed Irom side; length of mesosoma 1.47x its 
height and I.57x its width; notauli distinct anteriorly, narrow, crenulate but effaced 
on disc, fore margin prominent. Forewing hyaline, length 2.33x its maximum width; 
stigma triangular, 3.9x longer than wide; length of metacarp 0.812x length of stigma; 
'r' arising from about basal 0.25 stigma, length about 0.60x as long as width of 
stigma; marginal cell incomplete; r-m and m-cu absent; submarginal cells confluent; 
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Hindwing more than 5.29x as long as wide, without any complete cell; SC+R 
prominent; M+Cu small and effaced frontally. Legs with hind femur 7.00x as long as 
wide; length of hind tibia 1.49x as long as hind femur; hind tarsal segment I 0.75x 
length of remaining segments combined; length of hind tarsal segment II to V 
subequal. 
Propodeum with small narrow elongated central areola, disc of areola smooth, 
shiny; transverse carinae originating from mid lateral part of areola and run up to 
spiracle; median carina originating on top of areola and run up to the postscutellum; 
few small carinae present around basal region of areola; propodeal notch slightly 
arched; propodeal teeth sharp; propodeal spiracle located on lateral propodeal 
margin. 
Metasoma lanceolate, longer than head mesosoma combined; tergum I slender, 
slightly granulate, prominent lateral longitudinal carina, more or less coarsely rugose 
anteriorly, dilated towards apex, more than 3.75x longer than wide at spiracles; 
distance between primary and secondary spiracles of tergum I subequal to width at 
spiracles; posterior 0.25 smooth, spiracular tubercles poorly visible, sparsely hairy; 
combined median length of tergum II and III 1.50x of basal with of tergum II; 
following tergum smooth shiny, sparsely hairy; prongs nearly straight to slightly 
curved upwards apically; four long hairs on dorsal margin and two short hairs apex. 
Genitalia: Ovipositor sheath curved downwards and about 3.25x longer than 
maximum width, bearing 10 to 12 setae; ovipositor curved downwards, ending in a 
pointed tip. 
Measurement (mm): Body length 2.30; tenterio-ocular line 0.04, inter-tentorial line 
0.12, inter-ocellar line 0.12, facial line 0.28, tenterio-facial line 0.18, width of gena 
0.06, longitudinal eye diameter 0.27, transverse eye diameter 0.10, width of temple 
0.07, length of F I 0.13, width of F I 0.3, length of F II 0.12, width off II 0.19, 
length of penultimate segment 0.32, length of apical segment of antenna 0.2, length 
of stigma 0.39, width of stigma 0.10, length of metacarp 0.32, length of radial vein 
0.06, length of tergum I 1.30, width of tergum I 0.04, length of ovipositor sheath 
0.13, width of ovipositor sheath 0.04. 
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Material examined: $ Holotype and 2$ Paratypes. INDIA: Jammu and Kashmir, 
Sopore, Wadoora, 12. IX. 1969, Capitophorus sp. on Centaurea iberica. Coll. Shuja-
Uddin (DZAMU) 
Distribution: Jammu and Kashmir. 
Genus Binodoxys Mackauer, 1960 
Trioxys Haliday, 1833, subg. Binodoxys Mackauer, 1960; 141. 
Type species: Aphidius (Trioxys) angelicae Haliday, 1833. 
Diagnosis: Head transverse, as wide as or wider than mesosoma at tegulae, antennae 
filiform with variable number of segments, 10 to 11 in females; eyes large to 
medium; mandibles bidentate. Notauli developed on ascending part of mesoscutum; 
forewing with triangular stigma; length of metacarp longer than width of stigma; 
marginal cell open; radial sector developed but not complete; venation effaced 
beyond basal cell towards the apex; propodeum more or less areolated. Tergum 1 
with primary and secondary tubercles; ovipositor sheaths and ovipositor curved 
downwards; last sternum of females with a pair of prongs. 
Key to the species studied (Modified after Stary and Ghosh, 1983): 
1. Prongs with one hair on apex iariensis sp. nov. 
~ Prongs with two hairs on apex 2 
2. Metacarp (Rl) slightly shorter (0.17) than length of stigma 
i>a5/cwrvi« Shuja-Uddin 
- Metacarp (Rl) distinctly shorter (0.33-0.50) than length of stigma 3 
3. Width of temple less than 0.5x eye length, tentorio-occular line about 0.33 of inter-
tentorial line rwA/co/a Sujha-Uddin 
- Width of temple more than 0.5x eye length, tentorio-occular line about 0.25 of 
inter-tentorial line indicus Subba Rao and Sharma 
Binodoxys basicurvus (Siiuja-Uddin, 1973) 
(Fig. 11; Plate IV) 
Trioxys (Binodoxys) basicurvus Shuja-Uddin, 1973: 9-11. 
Female 
Colour: Head dark brown, face yellowish; clypeus and mouthparts yellow; teeth of 
mandible dark brown; antennae brownish black with a lighter ring between pedicel 
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and flagellar segment I; scape, pedicel and flagellar segment I brown. Mesosoma 
yellow; pronotum brown; median mesonotal lobe and scutellum yellowish brown; 
wing venation brown; stigma and RS yellow and transparent; tegulae dark yellow; 
leg yellow to dark yellow; tarsi dark brown. Metasoma brown to brownish black; 
tergum I, base of tergum II and suture between all terga yellow to light brown; 
prongs brown. 
Head transverse to subquadrate, smooth, shiny, sparsely hairy and wider than 
mesosoma at tegulae, 1.13x wider than width of mesoscutum; occiput margined. 
Eyes small, prominent, nearly hemispherical with sparse hairs, strongly convergent 
towards clypeus; transverse eye diameter 0.86x width of temple; width of gena as 
wide as 0.35x longitudinal eye diameter; inter-tentorial line 0.48x of facial line, 
4.50x as long as tentori-occular line; clypeus transverse, oval, convex, margined 
frontally, smooth, shiny with 4 to 6 long hairs, separated from face by shallow 
grooves; mandibles broad basally, uniformly narrowed towards apex. Ocelli large 
sized, forming an acute triangle. Antenna filiform, 11 segmented, thickened towards 
apex, about as long as head, mesosoma and half of metasoma combined; antennal 
socket ocular line subequal to socket diameter; scape 1.30x as long as its maximum 
width; flagellar segment I almost 3.25x as long as its maximum width, equal to 
second segment; flagellar segment II almost 3.25x as long as its maximum width, 
0.93x as long as length of penultimate segment; length of apical segment .62x 
longer than flagellar segment II. 
Mesosoma smooth, shiny, sparsely hairy; mesoscutum falling almost vertically to 
pronotum, without covering it when viewed from side; length of mesosoma 1.47x its 
height and 1.57x its width; notauli distinct anteriorly, narrow, crenulate but effaced 
on disc, fore margin slightly prominent. Forewing hyaline, length 2.33x its 
maximum width; stigma triangular, 3.27x longer than wide; length of metacarp 0.8 Ix 
length of stigma; 'r' arising from about basal 0.5 stigma, length about 0.45x as long 
as width of stigma; marginal cell incomplete; r-m and m-cu absent; submarginal cells 
confluent. Hindwing more than 5.29x as long as wide; SC+R prominent. Legs with 
hind femur 7.00x as long as wide; hind tibia 1.49x as long as hind femur; length of 
hind tarsal segment I 0.75x remaining segments combined; hind tarsal segment !I to 
V subequal. 
Propodeum with small narrow elongated central areola; disc of areola smooth, 
shiny; transverse carinae arising from either side of mid lateral part of areola 
extending to spiracles; median carina originating on top of areola and run up to 
postscutellum; few small carinae present around basal region of areola; propodeal 
notch slightly arched; propodeal teeth sharp; propodeal spiracle located at lateral 
propodeal margin. 
Metasoma lanceolate, longer than head and mesosoma combined; tergum I slender, 
slightly granulate, dilated towards apex, more than 4.29x longer than wide at 
spiracles, prominent lateral longitudinal carina, more or less coarsely rugose 
anteriorly, posterior 0.25 smooth; spiracular tubercles poorly visible, sparsely hairy; 
distance between primary and secondary spiracles of tergum I subequal to width at 
spiracles; combined median length of tergum II and III 1.50x of basal with of tergum 
II; following terga smooth, shiny, sparsely hairy; prongs nearly straight to slightly 
curved upwards apically, with four long hairs in dorsal margin and with two short 
hairs on apex. 
Genitalia: Ovipositor sheath curved downwards, about 3.75x longer than maxmium 
width bearing 10 to 12 setae; ovipositor curved downwards, ending in a pointed tip. 
Measurement (mm±SD): Body length 1.86±0.07; tenterio-ocular line 0.03±0.01, 
inter-tentorial line 0.11±0.01, inter-ocellar line 0.09±0.01, facial line 0.23±0,02, 
tenterio-facial line 0.16±0.02, width of gena 0.08±0.01, longitudinal eye diameter 
0.23±0.04, transverse eye diameter 0.07±0.02, width of temple 0.07±0.01, length of 
F I 0.13±0.01, width of F I 0.04±0.01, length of F II 0.13±0.01, width of F II 
0.04±0.01, length of penultimate segment 0.14±0.01, length of apical segment of 
antenna 0.21±0.01 length of stigma 0.36±0.03, width of stigma 0.11±0.01, length of 
metacarp 0.29±0.02, length of radial vein 0.05±0.01, length of tergum I 0.30±().02, 
width of tergum I 0.07±0.01, length of ovipositor sheath 0.15±0.02, width of 
ovipositor sheath 0.04±0.01 
Mummy: Dark shining brown. 
Material examined: 43$$; INDIA: Delhi, lARI, 25.11.2007, 29.XII.2007, 
12.1.2008, parasitic on aphid on Kundru, Coll. Mir Samim Akhtar. 
Distribution: Jammu and Kashmir. 
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Binodoxys iariensis sp. nov. 
(Fig. 12; Plate IV) 
Female 
Colour: Head blackish brown, face yellowish; clypeus and mouthparts yellow to 
brownish yellow; teeth of mandibles blackish brown; antennae brownish black with a 
lighter ring between pedicel and flagellar segment I; scape, pedicel and flagellar 
segment I yellow; mesosoma light brown. Pronotum brown; median mesonotal lobe 
and scutellum yellow; wing venation brown; stigma and RS yellow; tegulae dark 
brown; leg yellow to dark brown; ventral part of coxae, trochanter, base of hind tibia 
lighter; tarsi blackish brown. Metasoma brown to brownish black; tergum I, base of 
tergum II and suture between all terga yellow to light brown; prongs brown. 
Head transverse to subquadrate, smooth, shiny, sparsely hairy, wider than mesosoma 
at tegula, 1.17x wider than width of mesoscutum; occiput margined. Eyes medium, 
nearly hemispherical with sparse hairs, prominent, strongly convergent towards 
clypeus; transverse diameter of eye 1.02x width of temple; width of gena 0.30x 
longitudinal eye diameter; inter-tentorial line 0.50x facial line, 3.6x tentori-occular 
line; clypeus transverse, oval, convex, margined frontally, smooth shiny, separated 
from face by shallow grooves; mandibles broad basally, uniformly narrowed towards 
apex. Ocelli medium sized, forming an acute triangle. Antenna fdiforni, 11 
segmented, thickened towards apex; about as long as head, mesosoma and half of 
metasoma combined; antennal socket ocular line 0.75x socket diameter; scape 1.09x 
as long as its maximum width; pedicel subequal to its width; flagellar segment 1 
2.75x as long as its maximum width, 0.92x flagellar segment II, flagellar segment II 
almost 4x as long as its maximum width, subequal to length penultimate segment; 
length of apical segment 1.73x longer than flagellar segments II. 
Mesosoma smooth, shiny, sparsely hairy; mesoscutum falling almost vertically to 
pronotum, without covering it when viewed from side; length of mesosoma 1.22x its 
height and 1.69x its width; notauli distinct anteriorly, narrow, crenulate but effaced 
on disc, fore margin slightly prominent. Forewing hyaline, length 2.54x its 
maximum width; stigma triangular, 3.1x longer than wide; length of metacarp 1 35x 
stigmal length; 'r' arising from basal 0.50 stigma, length about 0.30x stigmal width; 
marginal cell incomplete; r-m and m-cu absent; submarginal cells confluent. 
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Hindwing more than 7.33x as long wide, without any complete cell. Legs witli hind 
femur S.OOx as long as wide; length of hind tibia 1.4Ix longer than hind lemur; 
length of hind tarsal segment I 0.94x remaining segments combined; length hind 
tarsal segment II to V subequal. 
Propodeum with small narrow central areola; disc of areola smooth, shmy; 
transverse carinae arising from mid lateral part of areola extending to spiracle; 
median carina originating on top of areola run up to postscutellum; few small carinae 
present around basal region of areola; propodeal notch slightly arched; propodeal 
teeth sharp; propodeal spiracle located on lateral propodeal margin. 
Metasoma lanceolate, longer than head mesosoma combined; tergum I slender, 
slightly granulate, more than 3x longer than wide at spiracles, with prominent lateral 
longitudinal carina, more or less coarsely rugose anteriorly, but mostly smooth on the 
later fourth, spiracular tubercles poorly visible, sparsely hairy; distance between 
primary and secondary spiracle 1.38x width at spiracles; combined median length of 
tergum II and III 1.40x of basal with of tergum II, following tergum smooth shmy, 
sparsely hairy; prongs nearly straight to slightly curved upwards apically, with five 
long hairs in dorsal margin and one short hair at apex. 
Genitalia: Ovipositor sheath curved downwards, about 2.80x longer than maximum 
width bearing 10 to 13 setae; ovipositor curved downwards, ending in a pointed tip. 
Remarks: This species related to Binodoxys indicus (Subba Rao and Sharma) and B. 
sinensis (Mackauer) but differs from B. indicus in size of body, number of setae 
present laterally {B. indicus with four long hairs dorsally while sp. nov. with five 
long hairs dorsally) and apical side {B. indicus with two short hair apically while sp. 
nov. with one short hair apically) of prongs, small effaced in M+Cu in hindwing and 
colourations and with B. sinensis in size of body, number of segment in antenna and 
colourations. 
Measurement (mm±SD): Body length 2.24±0.07; tenterio-ocular line 0.05±0.01, 
inter-tentorial line 0.18±0.01, inter-ocellar hne 0.07±0.01, facial line 0.36±0.03, 
tenterio-facial line 0.16±0.02, width of gena 0.06±0.01, longitudinal eye diameter 
0.20±0.04, transverse eye diameter 0.08±0.02, width of temple 0.07±0.01, length of 
F I O.UiO.Ol, width of F I 0.04±0.01, length of F II 0.12±0.01, width of 1- II 
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0.03±0.01, length of penultimate segment 0.1I±0.01, length of apical segment of 
antenna 0.19±0.01, length of stigma 0.31±0.03, width of stigma 0.08±0.01, length of 
metacarp 0.42±0.02, length of radial vein 0.03±0.01, length of tergum I 0.24±0.02, 
width of tergum I 0.08±0.01, length of ovipositor sheath 0.14±0.02, width of 
ovipositor sheath 0.50±0.01 
Mummy: Cocoon of the parasitoids brownish black, mummified aphid faded golden. 
Material examined: Holotype $ INDIA: Delhi, lARI, 31.1.2008, parasitic on Aphis 
gossypii on Chrysanthemum, Coll. Mir Samim Akhtar; Paratypes 129$; 01.11 2008, 
2.II.2008, 4.II.2008 rest same as holotype. 
Distribution: Delhi 
Male: Unknown 
Binodoxys indicus (Subba Rao and Siiarma, 1959) 
(Fig. 13; Plate V) 
Trioxys (Trioxys) indicus Subba Rao and Sharma, 1959: 199-201, 
Female 
Colour: Head blackish brown; face yellowish; clypeus and mouthparts yellow to 
brownish yellow; teeth of mandibles blackish brown; antennae yellow to yellowish 
brown, with a lighter ring between pedicel and flagellar segment 1; scape, pedicel, 
flagellar segment I and II yellow. Mesosoma light brown; pronotum brown; median 
mesonotal lobe and scutellum blackish brown; wing venation brown; stigma and RS 
yellow, transparent; tegulae slightly dark; leg brown to dark brown; ventral part of 
coxae, trochanter, base of tibia lighter; tarsal segments blackish brown. Metasoma 
brown to brownish black; tergum I, base of tergum II and suture between all terga 
yellow to light brown. 
Head transverse to subquadrate; smooth, shiny, sparsely hairy and wider than 
mesosoma at tegulae, 1.18x wider than width of mesoscutum; occiput margined. 
Eyes medium sized, nearly hemispherical with sparse hairs, prominent, strongly 
convergent towards clypeus; transverse eye diameter 1.5x width of temple; widtli of 
gena as wide as 0.26x longitudinal eye diameter; inter-tentorial line slightly shorter 
than facial line, 2.55x as long as tentori-occular line; clypeus transverse, oval, 
convex, margined frontally, smooth shiny with 8 to 10 long hairs, separated from 
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face by shallow grooves. Ocelli medium sized, forming an acute triangle. Antenna 
filiform, 11 segments, thickened towards apex, about as long as head, mesosoma and 
0.5 of metasoma combined; antennal socket ocular line 0.85x socket diameter, .scape 
1.17x as long as its maximum width; pedicel subequal to its width; flagellar segment 
I almost 3.00x as long as its maximum width, 1.13x as long as flagellar segment II; 
flagellar segment II almost 2.67x as long as its maximum width, 1.14x as long as 
length of penultimate segment; length of apical segment 2.32x longer than flagellar 
segment II. 
Mesosoma smooth, shiny, sparsely hairy; mesoscutum falling almost vertically to 
pronotum, without covering it when viewed from side; length of mesosoma 1.38x its 
height and 1.64x its width; notauli distinct anteriorly, narrow, crenulate but effaced 
on disc, fore margin slightly prominent. Forewing hyaline, length 2.5()x its 
maximum width; stigma triangular, 4.00x longer than wide; length of metacarp 0.63x 
stigmal length, 0.54x of r+RS; 'r' arising from about basal 0.50 of stigma, length 
about 0.25 as long as stigma width; marginal cell incomplete; r-m and m-cu absent; 
submarginal cells confluent. Hindwing more than 4.28x as long as wide, without any 
complete cell; SC+R prominent; M+Cu small and effaced frontally. Legs with hind 
femur 4.30x as long as wide; length of hind tibia 1.63x as long as hind femur; length 
of hind tarsal segment I 0.94x remaining segments combined; length of hind tarsal 
segment II to V subequal. 
Propodeum areolated, with small narrow central areola, disc of areola smooth, 
shiny; transverse carinae arising from either side of mid lateral part of areola 
extending to spiracles; median carina originating on the top areola run up to 
postscutellum; few small carinae present around basal region of areola; propodeal 
notch slightly arched; propodeal teeth sharp; propodeal spiracle located on lateral 
propodeal margin. 
Metasoma lanceolate, longer than head mesosoma combined; tergum I slender, 
slightly granulate, more than 1.47x longer than wide at spiracles, prominent lateral 
longitudinal carina, more or less coarsely rugose anteriorly, posterior 0.25 smooth; 
spiracular tubercles poorly visible, sparsely hairy; distance between primary and 
secondary spiracle of tergum I subequal to width at spiracle; combined median 
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length of tergum II and III 1.33x basal with of tergum II; following tergum smooth 
shiny, sparsely hairy; prongs nearly straight to slightly curved upwards apically: four 
long hairs in dorsal margin and two short hairs at apex. 
Genitalia: Ovipositor sheath curved downwards and about 3.75x longer than 
maximum width, bearing 6 to 8 setae; ovipositor curved downwards, ending in a 
pointed tip. 
Measurement (mm±SD): Body length 1.69±0.05; tenterio-ocular line O.OSiO.Ol, 
inter-tentorial line 0.17±0.01, inter-ocellar line 0.07±0.01, facial line 0.23t0.02, 
tenterio-facial hne 0.16±0.02, width of gena 0.05±0.01, longitudinal eye diameter 
0.19±0.03, transverse eye diameter 0.09±0.02, width of temple 0.06±0.01, length of 
F I 0.09±0.01, width of F I 0.03±0.01, length of F II 0.08±0.01, width of F 11 
0.03±0.01, length of penultimate segment 0.08±0.01, length of apical segment of 
antenna 0.21±0.01, length of stigma 0.29±0.03, width of stigma 0.07±0.01, length of 
metacarp 0.18±0.02, length of radial vein 0.08±0.01, length of tergum I 0.22=:0.02, 
width of tergum I 0.06±0.01, length of ovipositor sheath 0.15±0.02, width of 
ovipositor sheath 0.04±0.01 
Mummy. Dark shining brown. 
Material examined: 13$?; INDIA: 1$ Bihar, Pusa, 30.III.1960, Coll. Y. Ahmed 
(NPC); 12?$ Delhi: lARI, 14.XII.2006, 21.11.2007, 21. II. 2008, parasitic on Aphis 
gossypii on Brinjal, Coll. Mir Samim Akhtar. 
Distributions: Delhi, Himachal Pradesh, Jammu and Kashmir, Kamataka, Manipur, 
Meghalaya, Punjab, Sikkim, Tripura, Uttar Pradesh, West Bengal. 
Binodoxys rubicola (Shuja-Uddin, 1973) 
(Fig. 14; Plate V) 
Trioxys (Binodoxys) rubicola Shuja-Uddin, 1973: 9-14. 
Female 
Colour: Head blackish, face light brown; clypeus and mouthparts yellow to 
brownish yellow; teeth of mandibles blackish brown; antenna brownish black; scape, 
pedicel and lower part of flagellar segment I yellow. Mesosoma light brown; 
pronotum brown; median mesonotal lobe and scutellum blackish brown; wing 
venation brown; stigma transparent; tegulae dark brown; leg yellow to dark brown; 
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ventral part of coxae, trochanter, base of tibia lighter; tarsal segments blackish 
brown; metasoma brown to brownish black; tergum I, base of second tergum and 
suture between last terga yellow to light brown; base of prongs yellow and apical 
part dark brown. 
Head transverse to subquadrate, smooth, shiny, sparsely hairy and wider than 
mesosoma at tegulae, 1.14x wider than width of mesoscutum; occiput margined; 
mandibles broad basally, uniformly narrowed towards apex. Eyes medium sized, 
nearly hemispherical with sparse hairs, prominent, strongly convergent towards 
clypeus; transverse diameter of eye 1.29x width of temple; width of gena as wide as 
0.25x longitudinal eye diameter; inter-tentorial line 0.53x facial line, 3.20x as long 
as tentori-occular line; clypeus transverse, oval, convex, margined frontally, smooth 
shiny with 3 to 4 long hairs, separated from face by shallow grooves. Ocelli medium 
sized, forming an equilateral triangle. Antenna filiform, 11 segmented, thickened 
towards apex, about as long as head, mesosoma and 0.50 metasoma combined; 
antennal socket ocular line 0.70x socket diameter; scape 1.50x as long as its 
maximum width; pedicel subequal to its width; flagellar segment I almost 3.67x as 
long as its maximum width, 1.09x as long as flagellar segment II, flagellar segment II 
almost 3.33x as long as its maximum width, as long as length of penultimate 
segment; length of apical segment I.73x longer than flagellar segment II. 
Mesosoma smooth, shiny, sparsely hairy; mesoscutum falling almost vertically to 
pronotum, without covering it when viewed from side; length of mesosoma l.?7x its 
height and 1.57x its width; notauli distinct anteriorly, narrow, crenulate but effaced 
on disc, fore margin slightly prominent. Forewing hyaline, length 2.82x its 
maximum width; stigma triangular, 3.67x longer than wide; length of metacarp 0.67x 
length of stigma; 'r' arising from about basal 0.50 stigma, length about 0.35x stigmal 
width; marginal cell incomplete; r-m and m-cu absent; submarginal cells confluent. 
Hindwing more than S.OOx as long as wide, without any complete cell; SC+R 
prominent; M+Cu small and effaced frontally. Legs with hind femur 5.00x as long as 
wide; length of hind tibia 1.27x as long as hind femur; length of hind tarsal segment I 
0.92x remaining segments combined; length of hind tarsal segment II to V subequal. 
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Propodeum with small narrow central areola; disc of areola smooth, shiny; 
transverse carinae arising from either side of mid lateral part of areola reaching 
spiracles; median carina originating on the top areola run up to postscutellum; few 
small carinae present around basal region of areola; propodeal notch slightly arched; 
propodeal teeth sharp; propodeal spiracle located on lateral propodeal margin. 
Metasoma lanceolate, longer than head mesosoma combined; tergum I slender, 
slightly granulate, dilated towards apex, more than 3.13x width at spiracles, effaced 
lateral longitudinal carina, more or less coarsely rugose anteriorly, posterior 0.25 
smooth; spiracular tubercles poorly visible, sparsely hairy; combined median length 
of tergum 11 and III 1.67x basal with of tergum II, following tergum smooth shiny, 
sparsely hairy; prongs nearly straight to slightly curved upwards apically, with four 
long hairs in dorsal margin and with two short hairs at apex. 
Genitalia: Ovipositor sheath curved downwards and about 3x longer than maximum 
width, bearing 10 to 12 setae; ovipositor curved downwards, ending in a pointed tip. 
Measurement (mm±SD): Body length 1.87±0.05; tenterio-ocular line 0.05±0.01, 
inter-tentorial line 0.16±0.01, inter-ocellar line 0.07±0.01, facial line 0.30±0.02, 
tenterio-facial line 0.16±0.02, width of gena 0.05±0.01, longitudinal eye diameter 
0.20±0.03, transverse eye diameter 0.08±0.01, width of temple 0.07±0.01, length of 
F I O.lliO.Ol, width of F I 0.03±0.01, length of F II O.lOiO.Ol, width of F II 
0.03±0.01, length of penultimate segment 0.12±0.01, length of apical segment of 
antenna 0.19±0.0I, length of stigma 0.33±0.03, width of stigma 0.09±0.01, length of 
metacarp 0.22±0.02, length of radial vein 0.04±0.01, length of tergum I 0.25±().02, 
width of tergum I 0.08±0.01, length of ovipositor sheath 0.15±0.02, width of 
ovipositor sheath 0.05±0.01 
Mummy: Golden in colour. 
Material examined: 9 ? ? ; INDIA: Delhi, lARI, 16.11.2008, 23. II. 2008, parasitic 
on Aphis gossypii on cotton, Coll. Mir Samim Akhtar. 
Distributions: Jammu and Kashmir, Uttar Pradesh, Manipur. 
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Genus Diaeretiella Stary, 1960 
Diaeretiella Stary, 1960: 242-243. 
Type species: Aphidius rapae M'Intosh, 1855 
Diagnosis: Head transverse to subquadrate, wider than mesosoma at tegulae; occiput 
margined, antenna filiform with 14 segment in female and 18 in male; eyes medium 
oval; mandibles bidentate. Notauli developed on ascending part of mesoscutum; 
stigma large triangular; metacarp longer than stigmal width; radial sector long; 
marginal cell incomplete; cubital vein effaced beyond basal cell towards the ajiex of 
fore wing; hindwing without any complete cell; costal and subcostal vein developed; 
propodeum areolated with narrow small central areola. Metasoma of female 
lanceolate and rounded at apex in male; ovipositor sheaths curved upwards, sparsely 
hairy. 
Diaeretiella rapae (M'Intosh, 1855) 
(Fig. 15; Plate VI) 
1 Aphidius vulgaris ^o\xc\\Q, 1834: 161-162. 
Aphidius rapae WlnXosh, 1855: 194. 
Aphidius (Trionyx) rapae Curtis, 1860: 73-74. 
Diaeretus chenopodii Foerster, 1867:125. 
Trioxys piceus Crtsson, 1880:260. 
Lipolexis chenopodiaphidis Ashmed, 1889: 671. 
Aphidius brassicae Marshal, 1896: 597-598. 
Diaeretus califomicus Baker, 1909: 25. 
Diaeretus nipponensisVicrcck, 1911: 182. 
Diaeretus obsoletus Kurdjumov, 1913: 25-26. 
Diaeretus napus Quills, 1931: 71-72. 
Diaeretus croaticus Quilis, 1934: 8-9. 
Diaeretusplesiorapae Blanchard, 1940: 45-48. 
Diaeretus aphidum Mukerji and Chatterjee, 1950: 4-6, 
Female 
Colour: Head frons and occiput brown; antenna brown; scape, pedicel and base of 
flagellar segment I yellow. Mesosoma yellow; lobes with slightly brown spot; wing 
venation brown; legs yellow; femur, tibia and tarsi darkened. Tergum I yellow; 
remaining metasoma brownish. 
Head transverse to subquadrate, smooth, shiny, sparsely hairy wider than mesosoma 
at tegulae, 0.92x wider than width of mesoscutum; occiput margined. Eyes medium 
sized, nearly hemispherical with sparse hairs, prominent, strongly convergent 
towards clypeus; transverse diameter of eye as wide as width of temple; width of 
gena as wide as 0.24x longitudinal eye diameter; inter-tentorial line 0.37x of facial 
90 
line, 2.2x as long as tentori-occular line; clypeus transverse, oval, convex, margined 
frontally, smooth shiny with six to eight long hairs, separated from face by shallow 
grooves; mandibles broad basally, uniformly narrowed towards apex. Ocelli medium 
sized, forming an equilateral triangle. Antenna filiform, 14 segmented, thictened 
towards apex, about as long as head, mesosoma and half of metasoma combined; 
antennal socket ocular line 0.43x of socket diameter; scape and pedicel sub-equal to 
their maximum width; flagellar segment I and II almost 2,26x as long as its 
maximum width; flagellar segment II 1.30x as long as length of penultimate 
segment; length of apical segment sub-equal flagellar segment II. 
Mesosoma smooth, shiny, sparsely hairy; mesoscutum falling almost vertically to 
pronotum, without covering it when viewed from side; length of mesosoma 1.3'7x its 
height and 1.54x its width, notauli distinct anteriorly, narrow, crenulate but effaced 
on disc, fore margin slightly prominent. Forewing hyaline, length 2.91K its 
maximum width; stigma triangular, 4.75x longer than wide; length of metacarp 0.34x 
length of stigma; 'r' arising from about basal 0.50 stigma, about 0.25 as long as 
stigmal width; marginal cell incomplete; r-m and m-cu absent; submarginal cells 
confluent. Hindwing more than 4.80x as long as wide, SC+R prominent. Legs with 
hind femur 5.50x as long as wide; length of hind tibia 1.50x hind femur; length of 
hind tarsal segment I 0.60x remaining segments combined; length of hind tarsal 
segment II to V subequal. 
Propodeum with small narrow central areola; disc of areola smooth, shiny; 
transverse carinae arising from either side of mid lateral part of areola reaching 
spiracles; median carina originating on top of areola run up to postscutellum; few 
small carinae present around basal region of areola; propodeal notch slightly arciied; 
propodeal teeth sharp; propodeal spiracle located on lateral propodeal margin. 
Metasoma lanceolate, longer than head mesosoma combined; tergum I slender, 
slightly granulate, dilated towards apex, more than 3.43x longer than wide at 
spiracles, prominent lateral longitudinal carina, more or less coarsely rugose 
anterioriy, posterior 0.25 smooth; spiracular tubercles pooriy visible, sparsely hairy; 
combined median length of tergum II and III 2.00x of basal with of tergum II, 
following tergum smooth shiny, sparsely hairy. 
Genitalia: Ovipositor sheath straight or slightly curved upwards, about 2.22x longer 
than its maximum width, bearing 4 to 6 setae; ovipositor curved upwards, ending in a 
pointed tip. 
Measurement (mm±SD): Body length 1.94±0.07; tenterio-ocular line 0.05:t:0.01, 
inter-tentorial line 0.11±0.01, inter-ocellar line 0.12±0.01, facial line 0.30±0,03, 
tenterio-facial line 0.22±0.01, width of gena 0.05±0.01, longitudinal eye diameter 
0.21±0.03, transverse eye diameter 0.11±0.02, width of temple 0.13±0.02, length of 
F I 0.13±0.01, width of F I 0.05±0.01, length of F II 0.13±0.01, width of F 11 
0.05±0.01, length of penultimate segment of antenna 0.10±0.01, length of apical 
segment of antenna 0.21±0.01, length of stigma 0.38±0.03, width of stigma 
0.08±0.01, length of metacarp 0.13±0.02, length of radial vein 0.06±0.01, length of 
tergum I 0.24±0.02, width of tergum I 0.07±0.01, length of ovipositor sheath 
0.12±0.01, width of ovipositor sheath 0.05±0.01. 
Male: Antenna 16 segmented, colour darker than female; mouthparts and teigum 1 
yellowish; leg brownish black; other colourations as female. 
Mummy: Dark shining brown. 
Material examined: 120$$ and 2>QSS; INDIA: 60$$ and XOSS: Delhi, lARl, 14. 
II. 2007, 06. III. 2007, 21. II. 2008, parasitic on Lipaphis erysimi on Mustard, Coll. 
Mir Samim Akhtar; 20$$ and SSS- Himachal Pradesh, Palampur, 28. III. 2007, 
parasitic on Lipaphis erysimi on Mustard, Coll. Ajay Kumar; Uttarakhand, 25$$ 
and \QSS'- Nainital, 17. I. 2007, parasitic on Lipaphis erysimi on Mustard Coll. 
Poonam Dev; 15$$ and SSS'- Uttarakhand, Dehradun, 28. II. 2007, parasitic on 
Lipaphis erysimi on Mustard, Coll. Mir Samim Akhtar. 
Distributions: Assam, Himachal Pradesh, Jammu and Kashmir, Kamataka, Manipur, 
Meghalaya, Punjab, Sikkim, Uttar Pradesh. 
Genus Diaeretus Foerster, 1862 
DiaeretusVocxsXQX, 1862: 249. 
Type species: Apdihius leucopterus Haliday, 1834 
Diagnosis: Head transverse, wider than mesosoma at tegulae; occiput margined, 
antenna filiform with 15 segments; eyes large, oval; mandibles bidentate. Notauli 
absent on mesoscutum; stigma large triangular; metacarp longer than width of 
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stigma; radial sector long; marginal cell incomplete; cubital vein effaced beyond 
basal cell towards the apex of wing; hindwing without any complete cell; propodeum 
areolated. Metasoma of female lanceolate; ovipositor sheaths curved upwards, 
sparsely hairy. 
Diaeretus leucopterus (Haliday, 1834) 
(Fig. 16) 
Aphidius leucopterus Haliday, 1834: 103. 
Aphidius exspectatus Gautire and Bonamour, 1936: 74. 
Female 
Colour: Head brown frons and occiput brown; antenna brown; scape, pedicel and 
base of flagellar segment I yellow. Mesosoma yellow, lobes with slightly brown 
spot; wing venation brown, legs yellow; femur, tibia and tarsi darkened. Tergum I 
yellow, remaining metasoma brownish. 
Head strongly transverse, smooth, shiny, sparsely hairy, wider than mesosoma at 
tegulae, 0.85x wider than width of mesoscutum; occiput margined. Eyes medium 
sized, nearly hemispherical with sparse hairs, prominent, strongly convergent 
towards clypeus; transverse diameter of eye 1.1 Ix as wide as width of temple; width 
of gena as wide as 0.43x longitudinal eye diameter; inter-tentorial line 0.52x of 
facial line, 2.5x as long as tentori-occular line; clypeus transverse, oval, convex, 
margined frontally, smooth shiny with four to six long hairs, separated from face by 
shallow grooves; mandibles broad basally, uniformly narrowed towards apex. Ocelli 
medium sized, forming an equilateral triangle. Antenaa filiform, 14 segmented, 
thickened towards apex, about as long as head, mesosoma and 0.50 of metasoma 
combined; antennal socket ocular line 0.40x socket diameter; scape and pedicel sub-
equal to their maximum width; flagellar segment I and II almost 3.33x as long as 
their maximum width, subequal to flagellar segment II; flagellar segment II 0.56x as 
long as length of penultimate segment; length of apical segment sub-equal to 
flagellar segment II. 
Mesosoma smooth, shiny, sparsely hairy; mesoscutum falling almost vertically to 
pronotum, without covering it when viewed from side; length of mesosoma 1.40x its 
height and 1.50x its width; notauli absent. Forewing hyaline, length 2.9Ix its 
maximum width; stigma triangular, 3.78x longer than wide; length of metacarp O.-SOx 
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length of stigma; 'r' arising from about basal 0.50 length of stigma, length about 0.25 
as long as width of stigma; marginal cell incomplete; r-m and m-cu absent; 
submarginal cells confluent. Hindwing more than 4.80x as long as wide; SC+R 
prominent. Legs with hind femur 5.50x as long as wide; length of hind tibia l.'iOx as 
long as hind femur; length of hind tarsal segment I 0.60x remaining segments 
combined; length of hind tarsal segment II to V subequal. 
Propodeum with small narrow central areola; disc of areola smooth, shiny; 
transverse carinae arising from either side of mid lateral part of areola run to 
spiracles; median carina originating on top of areola run up to postscutellum; few 
small carinae present around basal region of areola; propodeal notch slightly arched; 
propodeal teeth sharp; propodeal spiracle located on lateral propodeal margin. 
Metasoma lanceolate, longer than head mesosoma combined; tergum I slender, 
slightly granulate, dilated towards apex, more than 2.86x longer than wide at 
spiracles, prominent lateral longitudinal carina, more or less coarsely rugose 
anteriorly, posterior 0.25 smooth; spiracular tubercles poorly visible, sparsely hairy; 
combined median length of tergum II and III 2.00x basal with of tergum II, following 
tergum smooth shiny, sparsely hairy. 
Genitalia: Ovipositor sheath straight or slightly curved upwards and about 2.2x 
longer than maximum width, bearing 3 to 6 setae; ovipositor curved upwards, ending 
in a pointed tip. 
Measurement (mm): Body length 2.32; tenterio-ocular line 0.06, inter-tentorial line 
0.15, inter-ocellar line 0.06, facial line 0.58, tenterio-facial line 0.15, width of gena 
0.06, longitudinal eye diameter 0.14, transverse eye diameter 0.10, width of temple 
0.09, length of F I 0.10, width of F I 0.03, length of F II 0.10, width of F II 0.03, 
length of penultimate segment of antenna 0.11, length of apical segment of antenna 
0.18, length of stigma 0.34, width of stigma 0.09, length of metacarp 0.17, length of 
radial vein 0.04, length of tergum I 0.20, width of tergum I 0.07, length of ovipositor 
sheath 0.11, width of ovipositor sheath 0.05 
Material examined: 2$$; PAKISTAN: Baluchistan, undated, parasitic on aphid, 
Coll. Mukerjee (NPC). 
Distribution: Meghalaya 
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Genus Ephedras Haliday, 1833 
Ephednis Haliday, 1833: 261,485. 
Type species: Bracon plagiator'Nees, 1811 
Elassus Wesmael 1835: 248. 
Type species: Aphidius parcicornis Nees 1834. 
Ephedrus Haliday subg. Ephedrus s. str., Stary 1958: 66-67. 
Type species: Ephedrus (Ephedrus) plagiator (Nees, 1811) 
Ephedrus Haliday subg. Lysephedrus Stary, 1958: 64. 
Type species: Ephedrus (Lysephedrus) validus (Haliday, 1834) 
Diagnosis: Head transverse to subquadrate, as wide as or wider than mesosoma at 
tegulae; occiput margined; antenna filiform with 11 segments in both sexes, eyes 
medium, oval; mandibles bidentate. Notauli developed on the ascending part of 
mesoscutum; propodeum areolated with narrow central areola; stigma large 
triangular; length of metacarp longer than width of stigma; radial sector developed; 
basal, subbasal, 1^ ' subdiscal, submarginal I & II and marginal cell complete; cubital 
vein effaced beyond basal cell towards wing apex; hindwing with complete basal 
cell; costal, subcostal, m-cu and M+Cu vein developed. Metasoma of female 
lanceolate; ovipositor sheaths slender, densely pubescent, long and truncate at apex. 
Ephedrus cerasicola Stary, 1962 
(Fig. 17; Plate VI) 
Ephedrus (Ephedrus) cerasicola Stary, 1962: 92. 
Female 
Colour: Head and face black; anterior frons and occiput dark brown; mouth parts 
yellow; flagellum brown; scape, pedicel, base of mandible black; mandibles yellow; 
flagellar segment I and base of flagellar segment II yellow. Mesosoma dark brown to 
black; wing venation brown; legs dark yellow; femur, tibia and tarsi darkened. 
Metasoma blackish brown except tergum I and II. 
Head transverse to subquadrate, smooth, shiny, sparsely hairy and wider than 
mesosoma at tegulae, 1.23x wider than width of mesoscutum; occiput margined. 
Eyes medium sized, prominent, nearly hemispherical with sparse hairs, stiongiy 
convergent towards clypeus; transverse diameter of eye 0.8x width of temple; width 
of gena as wide as 0.35x longitudinal eye diameter; inter-tentorial line 0.53x facial 
line, 2.67x as long as tentori-occular line; clypeus transverse, oval, convex, margined 
frontally, smooth shiny with four to six long hairs; mandibles broad basally, 
uniformly narrowed towards apex. Ocelli medium sized, forming an acute triangle. 
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Antenna filifomi, 11 segmented, thickened towards apex, about as long as head, 
mesosoma and half of metasoma combined; antennal socket ocular line 0.62x socket 
diameter; scape 2.14x as long as its maximum width; flagellar segment I almost 
6.67x as long as its maximum width, 1.67x as long as flagellar segment 11; flagellar 
segment II almost 4x as long as its maximum width, sub equal to length of 
penultimate segment. 
Mesosoma smooth, shiny, sparsely hairy; mesoscutum falling almost vertically to 
pronotum, without covering it when viewed from side; length of mesosoma 1.12x its 
height and 1.38x its width; notauli distinct anteriorly, narrow, crenulate but effaced 
on disc, fore margin slightly prominent. Forewing hyaline, length 2.60x its 
maximum width; stigma long triangular, 6x longer than wide; length of metacarp 
clearly larger (2.00x) than length of stigma; 3RS extending wing apex; radial cell not 
shortened; IRS 0.50x as long as maximum width of stigma; 2RS 7.4x of IRS, ().74x 
of 3RSa, 1.42x of r-m vein; (RS+M)a and 2RS forming greater than 90" angle; 3RS 
weakly sinuate; IM subequal to ICU; m-cu 1.46x of r-m; Icua 0.09x of ICU, 3RSa 
1.90x of r-m, 3RSb 1.80x of 3RSa. Hindwing more than 6.00x as long as wide, with 
basal cell; SC+R prominent; M+Cu small and effaced frontally; M+Cu 6.00x of r-m, 
1.28x of Sc+R. Legs with hind femur 4.92x as long as wide; length of tibiae 1.60x of 
femur; length of hind tarsal segment I 0.89x remaining segments combined; length of 
hind tarsal segment II to V subequal. 
Propodeum with wide pentagonal central areola, sometimes divided irregularly by 
smaller carina; disc of areola smooth, slightly irregularly rugose; transverse carinae 
arising from either side of mid lateral part of areola run to spiracles; median carina 
originating on top of areola and reaching the postscutellum; few small carinae 
present around basal region of areola; propodeal notch slightly arched; propodeal 
teeth blunt; propodeal spiracle located on lateral propodeal margin. 
Metasoma lanceolate, longer than head and mesosoma combined; tergum I slender, 
slightly granulate, dilated towards apex, more than 3x longer than wide at spiracles; 
lateral longitudinal carina more or less coarsely rugose anteriorly, posterior 0.25 
smooth; spiracular tubercles poorly visible, sparsely hairy; combined median length 
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of tergum II and III 1.40x basal width of tergum II; following terga smooth shiny and 
sparsely hairy. 
Genitalia: Ovipositor sheath slender, curved upwards, about 4.40x longer than 
maximum width, bearing 4 to 7 setae, narrowing gradually to a blunt apex; ovipositor 
straight curved upwards, ending in a pointed tip. 
Measurement (mm): Body length 2.21; tenterio-ocular line 0.06, inter-tentorial line 
0.16, inter-ocellar line 0.05, facial line 0,30, tenterio-facial line 0.14, width of gena 
0.06, longitudinal eye diameter 0.17, transverse eye diameter 0.08, temple 0.10, 
length of F I 0.20, width of F I 0.03, length of F II 0.12, width of F II 0.03, length of 
apical segment of antenna 0.18, length of stigma 0.30, width of stigma 0.05, length 
of metacarp 0.60, length of radial vein 0.04, length of tergum I 0.21, width of tergum 
10.07, length of ovipositor sheath 0.22, width of ovipositor sheath 0.05. 
Mummy: Shining dark brown. 
Material examined: 1$. INDIA: Jammu and Kashmir, Daichigam, 13. VII. 2008, 
aphids on weeds, Coll. Mir Samim Akhtar. 
Distribution: Meghalaya. 
Genus Lipolexis Foerster, 1862 
Lipolexis Foerster; 1862: 249. 
Type species: Lipolexis gracilis Foerster; 1862 
Gynocryplus Quilis, 1913: 27-28. 
Type species: Gynocryptus pieltaini Quilis, 1913 
Diagnosis: Head transverse to subquadrate, wider than mesosoma at tegulae; occiput 
margined; antenna filiform with variable no of segments /.e.l2 in female and 13 in 
male; eyes large, oval; mandibles bidentate. Notauli developed on ascending part of 
mesoscutum; propodeum with a short narrow central areola; stigma large triangular; 
metacarp very long; radial sector long; marginal cell incomplete; cubital vein effaced 
beyond basal cell; hindwing without any complete cell, only costal and subcostal 
vein developed. Metasoma of female lanceolate; ovipositor sheaths curved 
downwards, sparsely hairy. 
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Lipolexis oregmae (Gahan, 1932) 
(Fig. 18; Plate VII) 
Diaeretus oregmae Gahan, 1932: 736-757. 
Lipolexis oregmae (Gahan), Stary, 1960a: 109-111. 
Lipolexis scutellaris Mackauer, 1962: 37-45. 
Lipolexis oregmae (Gahan), Miller et ai, 2002: 83-107, 
Female 
Colour: Head yellow, frons and occiput brown; antenna brown; scape, pedicel and 
base of flagellar segment I yellow. Mesosoma yellow, lateral lobes with brown spot; 
wing venation brown; legs yellow; femur, tibia and tarsi darkened; Tergum I yellow, 
remaining metasoma brownish. 
Head transverse to subquadrate, smooth, shiny, sparsely hairy and wider than 
mesosoma at tegulae; 1.16x wiser than width of mesoscutum; occiput margined. 
Eyes large, hemispherical with sparse hairs, prominent, strongly convergent towards 
clypeus; mandibles broad basally, narrowing towards apex; transverse eye diameter 
2.43x width of temple; width of gena 0.4 Ix longitudinal eye diameter; inter-tentorial 
line 0.45x facial line, 3.00x as long as tentori-occular line; clypeus transverse, oval, 
convex, margined frontally, smooth shiny with six to seven long hairs. Ocelli 
medium sized, forming an equilateral triangle. Antenna filiform, 12 segmented, 
thickened towards apex, about as long as head, mesosoma and 0.05 metasoma 
combined; antennal socket ocular line 0.87x socket diameter; scape 1.25x as long as 
its maximum width; pedicel subequal to its width; flagellar segment I almost 5.5x as 
long as maximum width, subequal to flagellar segment II; flagellar segment II almost 
5.5x as long as its maximum width, 0.85x as long as length of penultimate segment; 
length of apical segment 1.9 Ix longer than flagellar segment II. 
Mesosoma smooth, shiny, sparsely hairy; mesoscutum falling almost vertically to 
pronotum, without covering it when viewed from side; length of mesosoma 1 23x its 
height and 1.33x its width; notauli distinct anteriorly, narrow, crenulate but effaced 
on disc, fore margin slightly prominent. Forewing hyaline, length 1.63x its 
maximum width; stigma triangular, 2.64x longer than wide; length of metacarp 0.83x 
length of stigma; 'r' arising from about basal 0.50 stigma, length about 0.45x stigma! 
width; marginal cell incomplete; m-cu absent; submarginal cells confluent. 
Hindwing more than 8.25x as long as wide, without any complete cell; SC+R 
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prominent. Legs with hind femur 4.40x as long as wide; length of tibiae 1.5()x as 
long as hind femur; length of hind tarsal segment I 0.73x remaining segments 
combined; length of hind tarsal segment II to V subequal. 
Propodeum with wide central areola; disc of areola smooth, shiny; transverse 
carinae arising from either side of mid lateral part of areola run to spiracles, median 
carina originated on top of areola and run up to postscutellum; few small carinae 
present around basal region of areola; propodeal notch slightly arched; propodeal 
teeth blunt; propodeal spiracle located on lateral propodeal margin. 
Metasoma lanceolate, longer than head mesosoma combined; tergum 1 slender, 
slightly granulate, dilated towards apex, more than 2.75x longer than wide at 
spiracles; lateral longitudinal carina more or less coarsely rugose anteriorly, posterior 
0.25 smooth; spiracular tubercles poorly visible, sparsely hairy; combined median 
length of tergum II and III 1.20x basal with of tergum II; following tergum smooth 
shiny, sparsely hairy. 
Genitalia: Ovipositor sheath slender, curved downwards and about 3x longer than 
maximum width, bearing 8 to 10 setae, strongly narrowing towards apex; ovipositor 
curved downwards, ending in a pointed tip. 
Measurement (mm± SD): Body length 1.26±0.06; tenterio-ocular line 0.03±0.01, 
inter-tentorial line 0.09±0.01, inter-ocellar line 0.07±0.01, facial line 0.20±().03, 
tenterio-facial line 0.24±0.01, width of gena 0.07±0.01, longitudinal eye diameter 
0.17±0.02, transverse eye diameter 0.09±0.03, width of temple 0,07±0.02, length of 
F I 0.11 ±0.01, width of F I 0.02±0.01, length of F II 0.11 ±0.01, width of F II 
0.02±0.01, length of penultimate segment of antenna 0.13±0.01, length of apical 
segment of antenna 0.21±0.01, length of stigma 0.29±0.03, width of stigma 
0.1I±0.01, length of metacarp 0.24±0.02, length of radial vein 0.05±0.01, lengih of 
tergum I 0.22±0.02, width of tergum I 0.08±0.01, length of ovipositor sheath 
0.06±0.01, width of ovipositor sheath 0.02±0.01. 
Mummy: Dark shining brown. 
Male. Antenna 13 segmented; colour darker than female, mostly light brown; lace, 
mouthparts and mesosoma yellow. 
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Material examined: 8$? and 1<S; INDIA: Delhi, lARI, 22.XII.2006, parasitic on 
Aphis gossypii on Brinjal, Coll. Mir Samim Akhtar 
Distributions: Jammu and Kashmir, Kamataka, Manipur, Meghalaya, Sikkim, 
Tripura, Uttar Pradesh, West Bengal. 
Genus Lysiphlebia Stary and Schlinger, 1959 
Lysiphlebia Stary and Schlinger, 1959: 68-69. 
Type species: Lysiphlebus japonicus Ashmead, 1906 
Diagnosis: Head transverse, wider than mesosoma at tegulae; eyes large oval; 
occiput margined; tenterio-occular line nearly subequal inter-tentorial line; antenna 
filiform with variable no of segments, 13 in female and 14 in male; mandibles 
bidentate. Notauli developed on ascending part of mesoscutum; stigma triangular; 
length of metacarp longer than width of stigma; stigmal cell incomplete; submarginal 
cell I and II and discal cell I and II confluent; r-m present; hindwing with more less 
distinct basal cell; propodeum with a longitudinal carina. Metasoma of female 
lanceolate and male rounded at apex; ovipositor sheaths short and slightly curved 
upwards, sparsely hairy. 
Lysiphlebia mirzai Shuja-Uddin, 1975 
(Fig. 19; Plate VII) 
Lysiphlebia mirzai Shuja-Uddin, 1975: 415-417. 
Lysiphlebia sacchari Chen, 1980: 141-144. 
Female 
Colour: Head brown except middle of fron; face yellowish brown; clypeus and 
mouthparts yellow to brownish yellow; antenna brownish black with a lighter ring 
between pedicel and flagellar segment I; scape, pedicel and ventral side of flagellar 
segment I and II yellow. Mesosoma yellowish to brown; median mesonotal lobe and 
scutellum brown; wing venation brown except r-m; stigma and RS yellow; tegulae 
dark brown; leg yellowish brown; ventral part of coxae, trochanter, base of tibiae 
lighter; tarsi blackish brown. Metasoma brown except tergum I and anterior end of 
tergum III. 
Head transverse to subquadrate, smooth shiny, sparsely hairy and wider than 
mesosoma at tegulae; 1.18x wider than width of mesoscutum, occiput margined. 
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Eyes small, hemispherical with sparse hairs, prominent, strongly convergent towards 
clypeus; mandibles broad basally, uniformly narrowed towards apex; width of gena 
as wide as 0.44x longitudinal eye diameter; inter-tentorial line 0.54x facial line, 
1.86x as long as tentori-occular line; transverse eye diameter about 0.89x width of 
temple; clypeus transverse, oval, convex, margined frontally, smooth shiny with 
three to five long hairs. Ocelli medium sized, forming an equilateral triangle. 
Antenna filiform, 13 segmented, thickened towards apex, about as long as liead 
mesosoma and 0.50 metasoma combined; antennal socket ocular line 0.20x socket 
diameter; scape 1.43x as long as maximum width, subequal to pedicel; flagellar 
segment I almost 2.5x as long as its maximum width, subequal to flagellar segment 
11; flagellar segment II almost 2.75x as long as its maximum width, 0.92x as long as; 
length of penultimate segment; length of apical segment 1.6x longer than flagellar 
segment II. 
Mesosoma smooth, shiny, sparsely hairy; mesoscutum falling almost vertically to 
pronotum, without covering it when viewed from side; length of mesosoma 1.18>c its 
height and 1.82x its width; notauli distinct anteriorly, narrow, crenulate but effaced 
on disc, fore margin slightly prominent. Forewing hyaline, length 3.7Ix its 
maximum width; stigma triangular, 6.33x longer than wide; length of metacarp 1 26x 
longer than length of stigma; 'r' arising from about basal 0.25 stigma, 0.83x stigmal 
width; marginal cell incomplete; m-cu present; submarginal cells I and II confluent. 
Hindwing more than 9x as long as wide, without complete cell; SC+R prominent; 
M+Cu small and effaced fi-ontally. Legs with hind femur 5x as long as its wide, hind 
tibia 1.20x as long as hind femur; length of hind tarsal segment I much longer than 
remaining segments, length of hind tarsal segment II to V subequal. 
Propodeum without any complete areola, only two divergent carina presenl on 
lower portion; propodeal notch arched; propodeal teeth sharp; propodeal spiracle 
located on lateral propodeal margin. 
Metasoma lanceolate, longer than head and mesosoma combined; tergum I slender, 
slightly dilated towards apex, 3.60x longer than wide at spiracles, slightly convex, 
without central carina, coarsely rugose anteriorly, posterior 0.25 smooth, superficial 
lateral impression beyond spiracular tubercles, sparsely hairy; distance between 
primary and secondary tubercles of tergum I 0.75x as long as its width at spiracle; 
spiracular tubercles slightly visible, situated somewhat before midline of xerga, 
remaining terga smooth, shiny, sparsely hairy. 
Genitalia: Ovipositor sheath straight or slightly curved upwards and about 3x longer 
than maximum width, bearing 8 to 10 setae; short ovipositor slightly curved 
upwards, ending in a pointed tip. 
Measurement (mm±SD): Body length 1.98±0.05; tenterio-ocular line 0.05±0.01, 
inter-tentorial line 0.13±0.02, inter-ocellar line 0.07±0.02, facial line 0.24±0.02, 
tenterio-facial line 0.27±0.03, width of gena 0.07±0.01, longitudinal eye diameter 
0.16±0.03, transverse eye diameter 0.08±0.02, temple 0.09±0.01, length of F 1 
O.lOiO.Ol, width of F I 0.04±0.01, length of F II 0.11 ±0.01, width of F II 0.04±0.01, 
length of penultimate segment of antenna 0.12±0.01, length of apical segment of 
antenna 0,16±0.02, length of stigma 0.38±0.05, width of stigma 0.06±0.02, length of 
metacarp 0.48±0.02, length of radial vein 0.07±0.01, length of tergum I 0.18±0.01, 
width of tergum I 0.05±0.01, length of ovipositor sheath 0.12±0.02, width of 
ovipositor sheath 0.04±0.01. 
Male: Antenna 14 segmented; head blackish brown except pronotum; propodeum 
dark yellowish; mouthparts yellowish; tergum I brownish; leg brownish black and 
other colourations as female. 
Mummy: Golden brown. 
Material examined: 25$$ and 5SS, INDIA: Delhi, lARI, 21.XI.2006, 12.XI.2006, 
parasitoids of Longiungus sacchari on Sorghum, Coll. Mir Samim Akhtar. 
Distribution: Uttar Pradesh. 
Genus PraoM Haliday; 1833 
Aphidius'Nees, 1818, subg. Praon Haliday; 1833: 483. 
Type species: Bracon exolentus Nees, 1811 
Bracon Nees, 1811, subg. Achoristus Ratzeburg, 1852: 31-32. 
Type species: Bracon (Achoristus) aphidiiformis Ratzeburg, 1852 
Aphidaria ?ro\dincher, 1886:151. 
Type species: Aphidaria simulans Provancher, 1886 
Parapraon Stary, 1983: 206. 
Type species: Praon gallicum (Stary, 1971) 
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Diagnosis: Head subcubical, wider than mesosoma at tegulae; occiput margined; 
antenna filiform with variable number segments; eyes medium oval; mandibles 
bidentate. Notauli developed throughout; propodeum smooth; stigma iarge 
triangular; length of metacarp longer than width of stigma; 1^ ' submarginal cell and 
1^ ' discal cell distinctly developed; hindwing with complete basal cell; costal, 
subcostal, m-cu and M+Cu vein developed. Metasoma of female lanceolate, 
ovipositor sheaths straight to slightly curved upwards, pointed at apex with sparse 
hairs. 
Key to species studied (Modified from Stary and Ghosh, 1983): 
1 Lateral lobe of mesonotum with large hairless area abjectum Huliday 
~ Lateral lobe of mesonotum completely pubescent volucer HaMay 
Praon abjectum (Haliday, 1833) 
(Fig. 20; Plate VIII) 
Aphidius (Praon) abjectus Haliday, 1833: 485. 
Bracon (Achoristus) aphidiiformis Ratzeburg, 1852: 11. 
Female 
Colour: Head, face dark brown; fron and occiput dark brown; mouth parts yellow; 
antenna brown; scape, pedicel and base of mandible black; teeth brown; flagellar 
segment I and base of flagellar segment II yellow. Mesosoma dark brown; wing 
venation brown; legs dark yellow; femur, tibia and tarsi darkened. Tergum 1 and II 
dark yellow; remaining metasoma blackish brown. 
Head subquadrate, smooth shiny, sparsely hairy and wider than mesosoma at 
tegulae, 1.25x wider than width of mesoscutum; occiput margined. Eyes medium, 
nearly hemispherical with sparse hairs, prominent, strongly convergent towards 
clypeus; transverse eye diameter 0.77x width of temple; width of gena as wide as 
0.33x longitudinal eye diameter; inter-tentorial line 0.45x facial line, 3.50x as long 
as tentori-occular line; clypeus transverse, oval, convex, margined frontal ly, smooth 
shiny with six to seven long hairs; mandible broad basally, uniformly narrowed 
towards apex. Ocelli medium sized, forming an acute triangle. Antenna filiform, 13 
segments, thickened towards apex, about as long as head, mesosoma and (i.50 
metasoma combined; antennal socket ocular line 0.62x socket diameter; scape 1.46x 
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as long as its maximum width; subequal to width of pedicel; flagellar segment I 
almost 3.50x as long as its maximum width, 1.16x as long as flagellar segment II; 
flagellar segment II almost 3x as long as maximum width, subequal to length of 
penultimate segment; length of apical segment 1.13x longer than flagellar segment II. 
Mesosoma smooth, shiny, sparsely hairy; mesoscutum with large hairless area, 
falling almost vertically to pronotum, without covering it when viewed from side; 
length of mesosoma 1.28x its height and 1.60x its width; notauli complete. Forewing 
hyaline, length 2.62x its maximum width; stigma long triangular, length 2.24x longer 
than wide; length of metacarp 0.68x length of stigma; 3RS extending to wing apex; 
radial cell not shortened. Hindwing more than 5x as long as wide, with a basal cell; 
SC+R prominent, M+Cu small and effaced frontally; M+Cu 6.00x of r-m, 1.28x of 
Sc+R. Legs with hind femur 4x as long as wide; length of hind tibia 1.50x as long as 
hind femur; length of hind tarsal segment I 0.85x remaining segments combined; 
length of hind tarsal segment II to V subequal. 
Propodeum smooth without any central areola; propodeal teeth blunt; propodeal 
spiracle located on lateral propodeal margin. 
Metasoma lanceolate, longer than head mesosoma combined; tergum I slender, 
slightly granulate, dilated towards apex, more than 2.25x longer than wide at 
spiracles, more or less coarsely rugose anteriorly, posterior 0.25 smooth; spiracular 
tubercles poorly visible, sparsely hairy; combined median length of tergum II and III 
1.20x basal with of tergum II, following terga smooth shiny, sparsely hairy. 
Genitalia: Ovipositor sheath prolonged oval, curved downwards and about 2 33x 
longer than maximum width, bearing 4 to 7 setae, slightly narrowing towards apex; 
ovipositor straight or slightly curved downwards, ending in a pointed tip. 
Measurement (mm): Body length 1.32; tenterio-ocular line 0.02, inter-tentorial line 
0.08, inter-ocellar line 0.05, facial line 0.16, tenterio-facial line 0.12, width of gena 
0.06, longitudinal eye diameter 0.18, transverse eye diameter 0.08, width of temple 
0.11, length of F I 0.08, width of F I 0.02, length of F II 0.07, width of F II 0 02, 
length of apical segment of antenna 0.09, length of stigma 0.26, width of stigma 
0.11, length of metacarp 0.18, length of radial vein 0.05, length of tergum 10 11, 
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width of tergum I 0.05, length of ovipositor sheath 0.08, width of ovipositor sheath 
0.05. 
Material examined: 1$; INDIA: Jammu and Kashmir, Srinagar, 26. IX 1969, 
aphids on Epilobium hirsutum, Coll. Shuja-Uddin (DZAMU). 
Distributions: Jammu and Kashmir, Kamataka. 
Praon volucre (Haliday, 1833) 
(Fig. 21; Plate VIII) 
Aphidius (Praon) volucre Haliday, 1833: 484. 
Female 
Colour: Head brown; face yellow; frons and occiput dark brown; mouth parts 
yellow; antennae brown; scape, pedicel yellow and tip of mandibles brown; flagellar 
segment I yellow. Mesosoma dark brown to black; wing venation brown; leg dark 
yellow; femur, tibia and tarsi darkened. Tergum I and 11 dark yellow, remaining 
metasoma yellowish brown. 
Head subquadrate, smooth, shiny, sparsely hairy and wide than mesosoma at tegulae, 
1.16x wider than width of mesoscutum; occiput margined. Eyes medium, nearly 
hemispherical with sparse hairs, prominent, strongly convergent towards clypeus; 
transverse diameter of eye 0.90x width of temple; width of gena as wide as 0.45x 
longitudinal eye diameter; inter-tentorial line 0.55x facial line, 3.66x as long as 
tentori-occular line; clypeus transverse, oval, convex, margined frontally, smooth 
shiny with seven to eight long hairs; mandibles broad basally, uniformly narrowed 
towards apex. Ocelli medium sized, forming an acute triangle. Antenna filiform 
with 20 segmented, thickened towards apex, about as long as head, mesosoma and 
half of metasoma combined; antennal socket ocular line 0.50x socket diameter; scape 
1.15x as long as its maximum width; flagellar segment I almost 4.33x as long as its 
maximum width, 1.08x as long as flagellar segment II; flagellar segment II almost 
6.5x as long as its maximum width, sub equal to length of penultimate segment; 
length of apical segment 1.17x longer than flagellar segment II. 
Mesosoma smooth, shiny, densely hairy; mesoscutum falling almost vertically to 
pronotum, without covering it when viewed from side; length of mesosoma 1.45x its 
height and 1.53x its width; notauli complete and crenulated. Forewing hyaline, 
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length 2.72x its maximum width; stigma long triangular, 4.83x longer than wide; 
length of metacarp 0.97x length of stigma; 3RS extending wing apex. Hindwing 
more than 5.50x as long as wide, with basal cell; SC+R prominent; M+Cu small and 
effaced frontally; M+Cu 5.50x of r-m, 1.25x of Sc+R. Legs with hind femur 5x as 
long as wide; length of hind tibia 1.50x as long as hind femur; length of hind tarsal 
segment I 0.80x remaining segments combined; length of hind tarsal segment 11 to V 
subequal. 
Propodeum smooth, without any central areola; sparsely hairy; propodeal notch 
slightly arched; propodeal teeth blunt; propodeal spiracle located on lateral propodeal 
margin. 
Metasoma lanceolate, longer than head mesosoma combined; tergum I slender, 
slightly granulate, dilated towards apex, more than 2x longer than wide at spiracles, 
more or less coarsely rugose anteriorly, posterior 0.25 smooth, spiracular tubercles 
poorly visible, sparsely hairy; combined median length of tergum II and III 1.35x 
basal with of tergum II, following terga smooth shiny, sparsely hairy. 
Genitalia: Ovipositor sheath prolonged oval, curved downwards and about 2.50x 
longer than its maximum width, bearing six to seven setae, slightly narrowing 
towards blunt apex; ovipositor straight or curved slightly downwards, ending in a 
pointed tip. 
Measurement (mm): Body length 2.16; tenterio-ocular line 0.04, inter-tentorial line 
0.13, inter-ocellar line 0.05, facial line 0.24, tenterio-facial line 0.19, width of gena 
0.11, longitudinal eye diameter 0.24, transverse eye diameter 0.12, width of temple 
0.13, length of F I 0.13, width of F I 0.03, length of F II 0.11, width of F II 0.02, 
length of apical segment of antenna 0.14, length of stigma 0.29, width of stigma 
0.12, length of metacarp 0.28, length of radial vein 0.06, length of tergum I 0.22, 
width of tergum I 0.11, length of ovipositor sheath 0.12, width of ovipositor sheath 
0.05. 
Material examined: 2$ ; INDIA: Jammu and Kashmir, Sopore, 25. IX. 1969, aphids 
on Phaseolus sadiatus, Coll. Shuja-Uddin (DZAMU) 
Distributions: Delhi, Himachal Pradesh, Jammu and Kashmir, Uttar Pradesh. 
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Genus Toxares HaMay, 1840 
Aphidius Nees, 1818, subg. Trionyx Haliday, 1833: 261,487. 
Type species: Aphidius (Trionyx) deltiger Haliday, 1833 
Toxares Haliday, in Westwood, 1840: 65. 
Type species: Aphidius (Trionyx) deltiger Haliday, 1833 
Diagnosis: Head transverse to subquadrate, as wide as or wider than mesosoma at 
tegulae; occiput margined; antenna filiform with more than 11 segments; eyes 
medium, oval; mandibles bidentate. Notauli developed on ascending part of 
mesoscutum; propodeum with narrow central areola; stigma large triangular; 
metacarp longer than width of stigma; venation effaced beyond basal cell towards 
apex; subbasal, P^  subdiscal cell and marginal cell complete; cubital vein effaced 
beyond basal cell towards the apex of wing; hindwing with complete basal cell; 
costal, subcostal, m-cu and M+Cu vein developed. Metasoma of female lanceolate; 
ovipositor sheaths slender long and truncate at apex, curved downwards, densely 
pubescent throughout and blunt at apex. 
Key to species studied (Modified after Stary and Ghosh, 1983): 
1. Flagellar segment I and II yellow with brown apices, tergum one with prominent spiracular 
tubercles macrosiphophagum Shuja-Uddin 
— Flagellar segment I and II brown, tergum one with poorly distinct spiracular tubercles. 
20^1 Shuja-Uddin 
Toxares macrosiphophagum Shuja-Uddin, 1974 
(Fig. 22) 
Toxares macrosiphophagum Shuja-Uddin, 1974: 269-272. 
Female 
Colour: Head dark brown; mouth parts yellow; antenna brown; scape, pedicel, 
flagellar segment I and flagellar segment II yellow. Mesosoma dark brown to black; 
wing venation brown; leg dark yellow; femur, tibia and tarsi darkened. Tergum 1 and 
II dark yellow, remaining metasoma blackish brown. 
Head transverse to subquadrate, smooth shiny, sparsely hairy and wider than 
mesosoma at tegula, 1.25x wider than width of mesoscutum; occiput margined. Eyes 
medium, nearly hemispherical with sparse hairs, prominent, strongly convergent 
towards clypeus; transverse diameter of eye 0.88x width of temple; width of gena as 
wide as 0.57x longitudinal eye diameter; inter-tentorial line 0.60x facial line, 1.75x 
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as long as tentori-occular line, clypeus transverse, oval, convex, margined frontally, 
smooth shiny with four to six long hairs; mandibles broad basally, uniformly 
narrowed towards apex. Ocelli medium sized, forming an acute triangle. Antenna 
filiform, 16 segmented, thickened towards apex, about as long as head, mesosoma 
and 0.50 metasoma combined; antennal socket ocular line 0.50x socket diameter; 
scape 1.1 Ox as long as its maximum width; flagellar segment I almost 4x as long as 
its maximum width, subequal to flagellar segment II; flagellar segment II almost 4x 
as long as its maximum width, sub equal to length of penultimate segment; length of 
apical segment 1.17x longer than flagellar segment II. 
Mesosoma smooth, shiny, sparsely hairy; mesoscutum falling almost vertically to 
pronotum, without covering it when viewed from side; length of mesosoma 1.1 Ox its 
height and 1.40x its width, notauli distinct anteriorly, narrow, crenulate but effaced 
on disc, fore margin slightly prominent. Forewing hyaline, length 3x its maximum 
width; stigma long triangular, 3.33x longer than wide; length of metacarp i.llx 
length of stigma; 3RS extending wing apex; radial cell not shortened; 1RS 0.40x as 
long as maximum width of stigma; 2RS 6.4x of IRS, 0.60x of 3RSa, 1.42x of r-m; 
(RS+M)a and 2RS vein forming greater than 90*^  angle; 3RS weakly sinuate; IM 
subequal to ICU; m-cu 1.46x of r-m; Icua 0.08x of ICU; 3RS 1.80x of r-m; 3rSb 
1.70x of 3RSa. Legs with hind femur 5x as long as wide; length of hind tibia 1.5()x as 
long as hind femur; hind tarsal segment I 0.90x remaining segments combmed; 
length of hind tarsal segment II to V subequal. 
Propodeum with wide pentagonal central areola, divided irregularly by smaller 
carina; disc of areola smooth, slightly irregularly rugose; transverse carinae arising 
from mid lateral part of areola and runs up to spiracle; median carina originated on 
top of areola and run up to postscutellum; few small carinae present around basal 
region of areola; propodeal notch slightly arched; propodeal teeth blunt; propodeal 
spiracle located on lateral propodeal margin. 
Metasoma lanceolate, longer than head and mesosoma combined; tergum I slender, 
slightly granulate, dilated towards apex, more than 2.25x longer than wide at 
spiracles; lateral longitudinal carina prominent, more or less coarsely rugose 
anteriorly, posterior 0.25 smooth; spiracular tubercles poorly visible, sparsely hairy; 
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combined median length of tergum II and III 1.38x basal with of tergum II, following 
tergum smooth shiny, sparsely hairy. 
Genitalia: Ovipositor sheath slender, curved upwards and about 1.74x longer than its 
maximum width, bearing 5 to 7 setae, slightly narrowing towards blunt apex; 
ovipositor straight or slightly curved downwards, ending in a pointed tip. 
Measurement (mm): Body length 2.10; tenterio-ocular line 0.05, inter-tentorial line 
O.U, inter-ocellar line 0.09, facial line 0.18, tenterio-facial line 0.22, width of gena 
0.10, longitudinal eye diameter 0.17, transverse eye diameter 0.09, width of temple 
0.10, length of F I 0.15, width of F I 0.04, length of F II 0.15, width of F II 0.04, 
length of penultimate segment of antenna 0.14, length of apical segment of antenna 
0.17, length of stigma 0.30, width of stigma 0.09, length of metacarp 0.34, length of 
radial vein 0.10, length of tergum I 0.11, width of tergum I 0.05, length of ovipositor 
sheath 0.09, width of ovipositor sheath 0.05. 
Material examined: $ Holotype and 1$ Paratype. INDIA: Jammu and Kashmir, 
Srinagar, 20. IX. 1969, Macrosiphoniella sanborni on Chrysanthemum sp.. Coll. 
Shuja-Uddin (DZAMU). 
Distributions: Jammu and Kashmir, Meghalaya, West Bengal. 
Toxares za^ af Shuja-Uddin. 1974 
(Fig. 23) 
Toxares zakai Shuja-Uddin. 1974: 272-273. 
Female 
Colour: Head, frons and occiput dark brown; mouth parts yellow; antenna brown; 
scape, pedicel and base of mandible black; flagellar segment I yellow. Mesosoma 
dark brown to black; wing venation brown; legs dark yellow; femur, tibia and tarsi 
yellowish. Tergum I yellow, remaining metasoma brown. 
Head subquadrate, smooth shiny, sparsely hairy and wider than mesosoma at 
tegulae, 1.20x wider than width of mesoscutum; occiput margined. Eyes medium, 
nearly hemispherical, sparsely hairy, prominent, strongly convergent towards 
clypeus; transverse eye diameter subequal to width of temple; width of gena as wide 
as 0.66x longitudinal eye diameter; inter-tentorial line 0.57x facial line, 2.66x as 
long as tentori-occular line; clypeus transverse, oval, convex, margined frontally; 
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mandibles broad basally, uniformly narrowed towards apex. Ocelli medium sized, 
forming acute triangle. Antenna filiform, 16 segmented, thickened towards apex, as 
long as head, mesosoma and 0.50 metasoma combined; antennal socket ocular line 
0.50x socket diameter; scape 1.25x as long as its maximum width; flagellar segment 
I almost 4.50x as long as its maximum width, 1.12x as long as flagellar segment II, 
flagellar segment II almost 4x as long as maximum width, sub equal to length of 
penultimate segment; length of apical segment 1.50x longer than flagellar segment II. 
Mesosoma smooth, shiny, sparsely hairy; mesoscutum falling almost vertically to 
pronotum, without covering it when viewed from side; length of mesosomal .15x its 
height and 1.30x its width; notauli distinct anteriorly, narrow, crenulate but effaced 
on disc, fore margin slightly prominent. Forewing hyaline, length 1.37x its 
maximum width; stigma long triangular, 3.1x longer than wide; length of metacarp 
clearly 1.1 Ix stigmal length; 3RS extending to wing apex; radial cell not shortened; 
IRS 0.45x as long as maximum width of stigma; 2RS 7x of IRS, 0.71x of 3RSa, 
1.40x of r-m vein; (RS+M)a and 2RS forming greater than 90" angle; 3RS weakly 
sinuate; IM subequal to ICU; m-cu 1.34x of r-m; Icu-a 0.07x of leu; 3RS 1.50x of 
r-m; 3rsb 1.65x of 3RSa. Legs with hind femur 4.52x as long as wide; length of hind 
tibia 1.50x as long as hind femur; length of hind tarsal segment I to V subequal. 
Propodeum with wide pentagonal central areola, divided irregularly by smaller 
carina; disc of areola smooth, slightly irregularly rugose; transverse carinae 
originating from mid lateral part of areola and run up to spiracle; median carina 
originated on top of areola and run up to postscutellum; few small carinae present 
around basal region of areola; propodeal notch slightly arched; propodeal teeth biunt; 
propodeal spiracle located on lateral propodeal margin. 
Metasoma lanceolate, longer than head and mesosoma combined; tergum I slender, 
slightly granulate; dilated towards apex; more than 2.50x longer than wide at 
spiracles; lateral longitudinal carina prominent, more or less coarsely rugose 
anteriorly, posterior 0.25 smooth; spiracular tubercles poorly visible, sparsely hairy; 
combined median length of tergum II and III 1.40x basal with of tergum II, following 
tergum smooth shiny, sparsely hairy. 
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Genitalia: Ovipositor sheath slender, curved upwards and about 4x longer than its 
maximum width, bearing three to six setae, slightly narrowing towards apex; 
ovipositor straight or slightly curved downwards, ending in a pointed tip. 
Measurement (mm): Body length 1.92; tenterio-ocular Une 0.04, inter-tentorial line 
0.10, inter-ocellar line 0.09, facial line 0.17, tenterio-facial line 0.25, width of gena 
0.10, longitudinal eye diameter 0.15, transverse eye diameter 0.09, width of temple 
0.09, length of F I 0.11, width of F I 0.02, length of F II 0.10, width of F 1( 0.02, 
length of penultimate segment of antenna 0.15, length of apical segment of antenna 
0.18, length of stigma 0.32, width of stigma 0.10, length of metacarp 0.35, length of 
radial vein 0.11, length of tergum I 0.25, width of tergum I 0.10, length of ovii)Ositor 
sheath 0.15, width of ovipositor sheath 0.04. 
Material examined: $ Holotype and 1$ Paratype. INDIA: Jammu and Kashmir, 
Sopore, Wadoora, 23. X. 1969, Myzus persicae (Sulzer) on Solanum nigrum (L.), 
Coll. Shuja-Uddin (DZAMU) 
Distribution: Jammu and Kashmir. 
4.2 MORPHOLOGICAL VARIABILITY OF DIAERETIELLA HAPAE 
POPULATION 
Eighteen taxonomic characters with a high content of diagnostic infonnation 
relevant to the parasitoid, D. rapae were selected and measurements were taken. 
These values were then used for calculation of various ratios which were then used 
for matrix analysis. All the characters and ratios used have been listed in Table 2. 
The morphometric data was recorded for four populations of D. rapae from three 
different localities {viz., New Delhi, Nainital and Dehradun); on two different hosts 
{viz., L. erysimi and M persicae); on two different host plants {viz., mustard and 
cabbage). The data was then subjected to cluster analysis using SPSS 10.0.5 
software. 
The extent of variation among the various character ratios as indicated by 
correlation matrix (Table 4) revealed all interactions between various character ratios 
to be significantly different from each other except that between TL/TW and 
MS/LED (r=-0.54). However among all the significantly different ratios maximum 
interaction was shown between the ratios F1T/F2T and F2L/F2W (r=0.45) followed 
by F2L/F2W and FIL/FIW (r=0.44); F1L/F2L and F2L/F2W (r=-0.41); M1T.M2T 
and TL/TW (r=-0.41). Significantly lower interaction was shown by all the others, 
least being shown in four pairs of ratios, i.e. F1L/F2L and MS/LED(r=().()2); 
F1L/F2L and TO/IT (r=-0.02); M1T/M2T and F2L/F2W (r=0.02); M1T/M21 and 
FlL/FlW (r=-0.02). 
The ratio of length of malar space: longitudinal eye diameter i.e. MS/LED 
showed minimum deviation followed by the TO/IT ratio (tentorio-ocular line: inter 
tentorio line) among all the individuals of all the four populations of D. rapae 
studied. Although the ratio of F1L/F2L showed less deviation among the individuals 
of two populations viz., LMDER and LMDEL but showed more deviation among the 
members of the other two populations viz., LMNNT and MCDEL. Similarly ratio of 
F1T/F2T showed less deviation in the two populations viz., LMNNT and LMDEL 
and more deviation among the members of the other two populations viz., LMDER 
and MCDEL. The remaining character ratios did not show any particular trend as 
indicated by the differential values of standard deviations. Therefore from the data it 
can be concluded that among all the character ratios studied only two i.e. MS/LED 
and TO/IT can be considered as stable characters (Table 3). 
All the four populations were significantly different from each other (F= 
7.179; p= 0.0001) (Table 5). However, the cluster of the four populations (Fig. 24), 
showed that two of them viz., LMDEL and MCDEL to be very closely clustered 
(Square Euclidian Distance (SED)= 0.620; both the populations had been collected 
from the same locality but host plants are different. Again both the above two 
populations were closer to LMDER compared to the fourth population LMNNT both 
from different localities. Among the two populations LMDEL and MCDEL, 
MCDEL was closer to LMDER (SED= 0.713; localities are different). Comparisons 
among populations reveal significant differences, viz., LMNNT and LMDER (SED= 
1.271), LMDER and LMDEL (SED= 1.534) wherein the localities of collection were 
different; while among LMNNT and LMDEL (SED= 1.628) and LMNNT and 
MCDEL (SED= 1.683) both host plants and localities of collection were different 
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4.3 Population dynamics of Lipaphis erysimi vis-a-vis Diaeretiella 
rapae 
The incidence of mustard aphid, Lipaphis erysimi (KaUenbach) and parasitoid 
D. rapae was studied on the Brassica juncea variety Pusa Bold during two 
consecutive rabi seasons of 2006-07 and 2007-08. The results obtained on their 
distribution in the mustard ecosystem and their relationship with various abiotic 
factors has been enumerated below under various subheadings. 
4.3.1 Spatial distribution pattern ofL. erysimi vis-a-vis D. rapae 
4.3.1.1 Mean-variance ratio of aphid and parasitoid 
Mean-variance ratio of aphid and parasitoid were calculated for different crop 
ages during both the crop seasons of 2006-07 and 2007-08. The mean-variance ratio 
varied from 0.04 to 0.58 for aphids and from 0.27 to 0.64 for parasitoids during the 
first crop season. The maximum mean-variance ratio for aphids was during 15'*^  week 
of crop age. While for the parasitoids the maximum mean-variance ratio was during 
11"^  week of crop age (Table 6, 7). 
During the second crop season the mean-variance ratio ranged from 0.03 to 0.16 
for aphids and 0.06 to 0.75 in parasitoids. The maximum mean-variance ratio for 
aphids was during 18'^  week of crop age while that for parasitoids was during the 
12* week of crop age (Table 8, 9). 
4.3.1.2 Standard normal variable (d) 
The value of standard normal variable (d) ranged from 2.84 to 36.08 for aphids 
and from 0.91 to 8.32 for parasitoids during different weeks of the first crop season. 
In each case the value of "d" was found to be greater than 1.96 except in the case of 
the parasitoid population during the 11"' week of crop age. The highest value of "d" 
(8.32) was attained during the 13* week of crop age in the case of the parasitoids 
(Table 6, 7). 
However, during the second crop season of 2007-08 the value of 'd' varied from 
13.27 to 46.58 for aphids and 1.42 to 26.02 for parasitoids. In each case the value of 
"d" was found to be greater than 1.96 except during 11* and 12* week of crop age 
for the parasitoids. (Table 8, 9). 
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4.3.1.3 Index of mean crowding (ji*) 
The index of mean crowding (i^ *) fluctuated between 4.28 and 72.89 for aphids 
and between 2.22 and 9.72 for parasitoids during the first crop season. The maximum 
value of |i* was found at 11"' week of crop age for aphids and at 13"' week of crop 
age for parasitoids (Table 6, 7). 
During 2007-08 crop season the value of n* fluctuated between 32.48 and 193.88 
for aphids and between 2.74 and 81.02 for parasitoids. The maximum value of i^ * 
was found during 15"' week of crop age for both the aphid and parasitoids. In each 
case the value of "|i*" was found greater than the mean (Table 8, 9). 
4.3.1.4 Lloyds index of patchiness (p) 
The index of patchiness (p) values of two years are presented in table 6 and 7. 
The value of "p"fluctuated between 1.16 and 1.71 for L. erysimi and between 1.08 
and 1.69 for D. rapae during 2006-07. The maximum value of p was found during 
13"' week of crop age for aphids and IS* week of crop age for the parasitoid. 
During the second crop season the value of p fluctuated between 1.11 and 1.37 
for aphids and between 1.05 and 1.52 for parasitoids. The maximum value of p was 
found during the 9* week for both aphid and parasitoids. The value patchiness (p) 
continued to decline with some fluctuation during both the crop seasons. Howe>'er in 
each case the value of "p" was found to be greater than 1 (Table 8, 9). 
4.3.1.5 K of negative binomial distribution (NBD) 
The value of dispersion parameter "K" was calculated for each sample. It 
fluctuated between 1.41 and 6.13 for aphids and between 1.46 and 11.95 for 
parasitoids during the first crop season. The value of K was always less than 8 fo^  the 
aphid. However in case of parasitoids it was greater than 8 during the 11* week of 
crop age. The maximum value of "K" was found during 15'^  week of crop age for 
aphids and 11"' week of crop age for parasitoids (Table 6, 7). 
During the second crop season the value of "K" fluctuated between 2.72 and 8.80 
for aphids but in case of the parasitoids it fluctuated between 1.91 and 18.38. The 
maximum value of "K" was found during the 17"' week of crop age for aphids and 
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15"^  week of crop age for parasitoids. The value of "K" was always less than 8 except 
during 1?"' week of crop age for the aphids while it was greater than 8 during 18* 
week of crop age for the parasitoids (Table 8, 9). 
The value of X^  during the first crop season for aphid varied from 6.40 to 37.00 
and for parasitoids emerged varied from 20.90 to 108.2 and gave good fit to negative 
binomial at 1% (critical value of X^  at 1%= 63.7). The only exception being the 
parasitoids emerging during 13"^  week of crop age (x^ = 108.2). During second crop 
season X^  value gave good fit for aphid counts during all the weeks and varied from 
4.20 to 31.25. However, for parasitoids varied from 27.20 to 151.70 (Table 6, 7, 8, 
9). 
4.3.1.6 Common K, "Kc" 
The value of common K, "Kc" was found to be 1.89 for L. erysimi and 2.37 
for parasitoids during the first crop season while it was 5.32 for aphids and 7.54 for 
D. rapae during the second crop season. With the increase in population, value of K 
also increased for most cases. So the value of common K "Kc" was determined to be 
between 1.86 and 7.54 (Table 6, 7, 8, 9). 
4.3.2 Population fluctuation of Z,. erysimi and D. rapae vis-a-vis abiotic factors 
During the crop season of 2006-07 the aphid started appearing from tlie 9"^  
week of crop age and mummified aphids due to the activity of parasitoid could be 
observed from the 11* week of crop age (Plate IX, X). The number of aphids per 
plant kept on increasing and the population peaked (156 aphids/plant) during the 11''^  
week of crop age i.e. 5"' standard week. The number of mummified aphids due to 
activity of Z). rapae was observed from 11"^  week of crop age (i.e. 5* standard week) 
and increased gradually till 16*"^  week of crop age. The population of parasites was 
calculated from the numbers which emerged in the laboratory. The population of 
aphids and parasitoids peaked during the 13"^  week of crop age when maximum 
temperature, minimum temperature, morning % relative humidity, afternoon % 
relative humidity and bright sun shine hrs were 24.61°C, 10.44°C, 89.86%, 57.29% 
and 7.11 hours respectively (Table 12). The per cent parasitism was as high as 7.i.81 
during 2006-07 (Table 10). 
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The aphids started appearing from the 9"^  week of crop age during the second 
crop season of 2007-08 but the mummified aphids were observed a week ahead of 
the last crop season i.e. from the 10* week of crop age (i.e. 5* standard week) (Plate 
IX, X). The number of mummified aphids increased gradually and could be seen in 
the field up to IS"' week of crop age. During the crop season of 2007-08 the 
population of aphids peaked during the 15* week and continued to remain at that 
level during 16* week of crop age (342 aphid/plant) i.e. peak population of aphids 
was observed during both 10* and 11* standard weeks when maximum temperature, 
minimum temperature, morning % relative humidity, afternoon % relative humidity 
and bright sun shine hrs were 28.40 °C, 10.40 °C, 77.00%, 22.00% and 4.50 hours 
respectively (Table 12). On an average 1.8 to 66.50 aphid parasitoids emerged per 
week till 18* week of crop age. The maximum number of parasitoid emergence 
(165) was during the 16* week of crop age when maximum temperature, minimum 
temperature, morning % relative humidity, afternoon % relative humidity and bright 
sun shine hrs were 30.66 °C, 14.80 °C, 89.00%, 31.50% and 4.70 hours respectively 
(Table 12). This was slightly different from what was observed in the previous year 
with slightly lower per cent parasitism (68.92 ) compared to the previous year (Table 
10). 
Analysis of the linear association between direct and derived weather 
variables revealed that % relative humidity had a significant negative correlation 
with both aphid (r=-0.52) and parasitoid (r=-0.59) populations whereas day 
temperature (r=0.65) and night temperature (r=0.61) had a significant positive 
correlation with the parasitoid population only. However bright sun shine did not 
have any influence on both populations (Table 11). 
In order to estimate the relation between direct and derived weather variables 
with populations of both aphid and parasitoid quantitatively, regression equations 
were constructed. The best fitted polynomial regression equation indicated 30-60% 
of variability of aphid population could be explained by weather parameters, viz., day 
temperature (60%), night temperature (30%), average % relative humidity (30%) and 
bright sun shine (44%) while 11-50% variability of parasitoid population could be 
explained by weather parameters, viz., day temperature (50%), night temperature 
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(43%), average % relative humidity (46%) and bright sun shine (11%) (Table 11; 
Plate XI, XII). 
4.4 DEVELOPMENT OF CDROM 
4.4.1 Database of the diversity of hymenopterous parasitoids (Aphidiinae: 
Braconidae) associated with aphids (Plate XIII). 
A database of parasitoid diversity associated with aphids belonging to the 
subfamily Aphidiinae (Hymenoptera : Braconidae) was built on Microsoft Access* 
2007 with a search engine for data retrieval and was finally linked by HTML 
(Hypertext Markup Language) for better access. While HTML gave the follow up 
link and search engine retrieved the data. A single record in the database had all 
associated details under nine fields viz., genus name, genus author, species name, 
species author, host, host plants, period of collection, locality and citation of the 
reference. 
The database in all includes 711 records of 22 Indian genera with 125 species 
under them belonging to the subfamily Aphidiinae; names of the authors of all the 22 
genera and 125 species; names of 156 host aphid species and names of the 220 host 
plants on which they occur; 19 localities in India from where they have been 
collected along with the month of collection (indicative of the season of occuirence) 
and finally 95 reference sources mentioning all the above. 
4.4.2 Multimedia enabled diagnostic key of aphid parasitoids (Plate XIII). 
A multimedia enabled diagnostic key of important Indian genera and species 
was built in HTML language through Microsoft Office Publisher® 2007. Before 
construction, all banners, logos and diagram were developed in JPEG-EXIF (Joint 
Photographic Experts Group-Exchangeable Image File Format) format and flash 
picture of front page in GIF (Graphic Interchange Format) format using Adobe 
Photoshop Element® 2.0. Each web page has been designed with the logo of Aligarh 
Muslim University and Indian Agricultural Research Institute. All couplets of the 
key were joined within a page with a page bookmark. An illustrated diagnostic key 
for 10 genera and 20 species important aphidiine parasitoids commonly available in 
India was made. Arrows were used for indicating the diagnostic features of the 
aphidiine parasitoid. A total of 195 JPEG pictures were uplinked and 71 HTML 
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pages were constructed. The Microsoft Office Publisher® 2007 software used, 
automatically converted all JPEG and TIFF files into GIF (Graphic Interchange 
Format) format. Finally, a 30 MB filtered web page was produced which can be 
made available on the net through any of the major web browsers like Internet 
Explorer®, Google Chrome®, Mozilla Firefox®, Netscape Navigator®, Opera® etc. 
DISCUSSION 
The main purpose of the present investigations was to probe in to the 
soundness of our taxonomic knowledge of parasitoids belonging to subfamily 
Aphidiinae in India. Also an attempt was made to study the population dynamics of 
the parasitoid Diaeretiella rapae vis-a-vis its host, Lipaphis erysimi. Finally a 
multimedia enabled CD-ROM was developed on the natural diversity of aphidiine 
parasitoids in India along with an illustrated diagnostic key for the identification of 
some commonly occurring species. The results of the present study are discussed 
under the following headings: 
5.1 SUBFAMILY APHIDIINAE AND ITS TAXONOMIC PLACEMENT 
A critical analysis of the existing literature shows that the classification of 
Aphidiinae which we see today is the culmination of efforts for over a century (Table 
19). Subfamily Aphidiinae was erected by Forester in 1862 and placed under family 
Braconidae. Prior to Forester's classification members of this subfamily were placed 
under Ichneumonidae (Linnaeus, 1758). Thereafter this subfamily was raised to the 
family level (Haliday, 1833; Mackauer and Stary, 1967; Mackauer, 1968; Takada, 
1968; Stary, 1970; Stary and Ghosh, 1983). Westwood (1840) also agreed to their 
being raised in the hierarchy but included them under family Flexiliventres. 
However, Forester (1862), Cresson (1880), Ashmead (1900), Smith (1944), Wharton 
et a/.(1992), Kavallieratos et a/.(2001, 2004), Takada (2002) and Tomanovic and 
Kavallieratos (2002) recognised the aphidiines under the subfamily Aphidiinae. 
Modem day molecular studies also support this placement (Sanchis et ai, 2000). 
Currently family Braconidae comprises of two reasonably well defined group of 
subfamilies viz., cyclostomes including the subfamilies Microgastrinae, Cheloninae, 
Helconinae etc., most of which are ectoparasitic and a relatively less well defined 
group of endoparasitic subfamilies viz., Alysiinae, Braconinae, Rhyssalinae, 
Doryctinae etc. grouped together as non-cyclostomes. The relationship of Aphidiinae 
to other subfamilies of Braconidae and also the interrelationship between the various 
tribes under Aphidiinae make the position of Aphidiinae in this broad scheme 
unclear (Belshaw and Quicke, 1997) thus has been placed between a basal 
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cyclostome grade and a derived non-cyclostome lineage (Quicke and Achterberg, 
1990), However it still remains unclear to which of the many braconid subfamilies 
the Aphidiinae are most closely related (Belshaw and Quicke, 1997) but no doubt 
exists about the placement of subfamily Aphidiinae under family Braconidae 
{Wharton etaL, 1992). 
Four main tribes, viz., Ephederini, Praini, Aphidiini and Trioxini 
have been recognized within Aphidiinae based on adult and larval morphology 
(Mackauer, 1968; O'Donnell, 1989; Finlayson, 1990). As with its position within the 
Braconidae, the tribal relationships within the Aphidiinae have proved intractable 
(Mackauer, 1961; Cho, 1984; Gardenfors, 1986). Two of the tribes, the Aphidiini and 
Trioxini, are united by the possession of a higher derived female reproductive system 
(LaRalec, 1993) and embryology (Tremblay and Calvert, 1971). Relationships with 
the other two tribes are problematic as these appear to be plesiomorphic in different 
characters: the Ephedrini in wing venation, and the Praini in venom gland apparatus 
(Edson and Vinson, 1979) and pupation habit. Although Stary (1960, 1966, 1970, 
1976, 1988) contributed substantially to our knowledge of Aphidiinae but he did not 
attempt any further subdivision of this subfamily. Modem molecular phylogenetic 
analysis have also proved inconclusive, indicating the presence of either three viz., 
Ephederini, Praini and Aphidiini (Smith et al, 1999; Sanchis et al, 2000) or four 
viz., Ephederini, Praini, Aphidiini and Trioxini (Belshaw and Quicke, 1997) or five 
viz., Ephederini, Praini, Monoctonini, Trioxini and Aphidiini (Sanchis et al., 2000) 
tribes wherein all recognized tribes are monophyletic (Sanchis et al, 2000; Smith et 
al., 1999). 
The results of the present studies followed by statistical analysis of the 
morphometric data of 39 characters of twenty species under various genera indicate 
the interrelationship among the various species belonging to various genera of 
subfamily Aphidiinae (Fig. 25). Six species of genus Aphidius, viz., absint/iii. 
colemani, hortensis, matricariae, picipes and uzbekistanicus and also Lysiphlelna 
mirzai showing very close affinity to each other based on their SED (Squared 
Euclidean Distance) values justify their placement together. They had been placed 
under tribe Aphidiini under subfamily Aphidiinae based on morphology by 
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Mackauer, 1968 and molecular studies by Belshaw and Quicke, 1997. Similarly four 
species of Binodoxys viz., basicurvus, iariensis, indicus and rubicola, one species 
each under four genera Lipolexis, Diaeretiella, Betuloxys and Diaeretus are all 
clustered together. However, the single species under genus Diaeretus studied 
showed non linkage with the others but all the above genera are again linked at a 
higher level thereby justifying their placement together in the tribe Trioxini. Species 
under genera Ephedrus and Toxares showed close clustering, hence again justifying 
their current placement together under tribe Ephedrini. The two species studied under 
genus Praon do not show any linkage to the other tribes and currently belong to the 
tribe Praini. 
Three of the genera Lipolexis, Diaeretiella and Diaeretus were earlier placed 
under tribe Aphidiini by Mackauer (1968). However genus Lipolexis was placed under 
tribe Trioxini by later workers (Sanchis et al., 2000; Kambhampati et al, 2000: Shi 
and Chen, 2005). On the basis of the current morphological studies followed by 
cluster analysis, all the three genera were found to be closer to the genera placed under 
the tribe Trioxini rather that those placed under tribe Aphidiini. 
5.1.1 ON INDIAN APHIDIINAE 
The first species from India under Aphidiinae (Hymenoptera: Braconidae) was 
described in 1912 by Viereck. Thereafter till 1971 not much work was published on 
this group, with only 7 genera being known from India represented by 34 species 
from north India; 15 species from north east India and 22 species from south India 
with an overall total of 34 species. 
During the next decade i.e. till 1981, the number increased to 46 species under 
14 genera (Ghosh and Agarwala, 1982) which comprised of about 23.33% of world 
genera and 11.50% of world species under Aphidiinae. A sudden spurt in the number 
of publications on this group during the next two years by different authors {viz.. 
Shuja-Uddin. 1982, 1983; Bhagat, 1982, 1982a, 1982b; Ghosh and Agarwala, 1982; 
Raychaudhuri et al, 1982; Saha et al., 1982; Stary and Raychaudhuri, 1982; Stary 
and Ghosh, 1983; Samanta et al, 1983, 1983a) increased the number of genera and 
species to 21 and 70 respectively, comprising about 35% of world genera and 11.5% 
of world species. Presently 125 species under 22 genera {Adialytus, Aphidius, 
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Archaphidus, Areopraon, Betuloxys, Binodoxys, Cristicaudus, Diaeretiella, 
Diaeretus, Ephedrus, Indaphidius, Indoephedrus, Kashmiria, Lipolexis, Lysiphlebia, 
Lysiphlebus, Monoctonus, Neoephedrus, Pauesia, Praon, Toxares and Trioxys) are 
known under this subfamily, which is about 36.67% of world genera and 31.25% of 
world species population. 
Analysis of fauna explored during the various decades indicate that maximum 
number of species were recorded between 1982 to 1991 (16 genera and 57 species 
from North India; 10 genera and 29 species from East India and 2 genera and 5 
species from South India) followed by the period 1972-1981 (16 genera and 48 
species from North India; 13 genera and 26 species from East India and 3 genera and 
3 species from South India). Significant contributions during the above two decades 
include those by Stary, 1975, 1979, 1983; Stary and Bhagat, 1978; Stary and Ghosh, 
1975, 1978, 1979; Stary and Raychaudhuri, 1877, 1978, 1982; Das and Chakrabarti, 
1989, 1989a, 1989b, 1990, 1991, 1991a; Agarwala, 1983, 1983a; Agarwala et al, 
1980, 1981, 1983, 1985, 1987; Raychaudhuri, et al, 1978, 1979, 1982; Shuja-Uddm, 
1973, 1974, 1975, 1975a, 1976, 1977, 1978, 1978a, 1982, 1983 and Bhagat, 1981, 
1981a, 1982, 1982a, 1982b, 1983. 
5.1.2 TAXONOMIC STUDIES ON INDIAN APHIDIINAE 
The aim of the current study was to establish and strengthen the identity of the 
Indian Aphidiinae at the species level as most of the available descriptions were 
brief, not quantified and without adequate illustrations. The most comprehensive 
work on Indian Aphidiinae till date was that of Stary and Ghosh (1983). Their 
monograph entitled 'Aphid parasitoids of India and adjacent countries 
(Hymenoptera: Aphidiidae)' included a list of 70 species under 21 genera along with 
keys for identification, however no attempt was made at description or redescription 
of the species. 
The present study on Indian Aphidiinae included 20 species under 10 genera, 
viz., Aphidius, Betuloxys, Binodoxys, Diaeretiella, Diaeretus, Ephedrus, Lipolexis, 
Lysiphlebia, Praon and Toxares including one species new to science. Tweniy four 
characters viz., body length, tenterio-ocular line, inter-tentorial line, inter-ocellar line, 
facial line, tenterio-facial line, width of gena, longitudinal eye diameter, transverse 
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eye diameter, temple, length and width of F I, length and width of F II, length of 
apical segment of antenna, length and width of stigma, length of metacarp, length of 
radial vein, length and width of tergum I, length and width of ovipositor sheath were 
all quantified. Further, twenty two pairs of characters i.e. length of mesosoma and 
width of mesoscutum; transverse eye diameter and temple; gena and longitudinal 
eye diameter; intertentorial line and facial line; intertentorial line and tentori-occular 
line; length and width of scape; length and width of pedicel; length and width of 
flagellar segment I; length and width of flagellar segment II; length of flagellar 
segment segment I and II; flagellar segment I and penultimate segment of antenna; 
length of apical segment with length of average other segments; mesoscutum length 
with height and width; forewing length with width; stigma length with width; length 
of metacarp with length of stigma; length of hind wing with width; length and width 
of hind femur; length of hind tibia with length of hind femur; length of hind tarsal 
segment I with remaining segments combined; length and width of tergum I; length 
and width of ovipositor sheath were used for calculation of various ratios'. 
Among the 20 species under 10 genera studied Aphidius hortensls, A. 
matricariae, Binodoxys basicurvus, B. rubicola, Lipolexis oregmae and Lysiphlebia 
mirzai could be established as new records for Delhi; Aphidius picipes and Ephedras 
cerasicola for Jammu and Kashmir and B. indicus and A. uzbekistanicus for Bihar. In 
addition a species B. iariensis has been described as new to science from Delhi. 
5.2 MORPHOLOGICAL VARIABILITY OF DIFFERENT POPULATIONS 
OF DIAERETIELLA RAPAE (M'INTOSH) 
Analysis of the various morphometric ratios' by two way multiple factor 
ANOVA indicated significant variability among D. rapae populations from different 
places, hosts and host plants (Table 5). A clear cut difference among the reared 
populations of D. rapae from Delhi, Nainital and Dehradun could be observed. 
D. rapae females parasitizing Lipaphis erysimi on mustard from Nainital 
(Uttarakhand in northern hill zone) showed distinct variations among some of the 
characters studied, viz., in general size was larger, with almost concave temjMes, a 
semi-oval head, well developed notauli at least anteriorly, propodeal areola with 
numerous irregular carinae etc. Cluster analysis also revealed that all the four 
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populations were significantly different from each other (F= 7.179; p= 0.0001) 
(Table 5). However, the cluster of the four populations (Fig. 24), showed that 
populations collected from Delhi and Dehradun were closer to each other than ro the 
population from Nainital. Further two of the populations from the same locality 
Delhi but from two different hosts, L. erysimi and M. persicae and also different host 
plants, mustard and cabbage were very closely clustered [Square Euclidian Distance 
(SED) = 0.620]. Again both the above two populations were closer to the population 
collected from Dehradun but on the host L. erysimi on mustard compared to the 
Nainital population which was on the same host and host plant. Therefore it can be 
inferred that the place of occurrence might have an influence on the morphological 
characters as Nainital is situated on a higher altitude compared to both Delhi and 
Dehradun. 
5.3 POPULATION DYNAMICS OF DIAERETIELLA RAPAE VIS-A-VIS 
LIPAPHIS ERYSIMI 
Studies were conducted on mustard aphid, Lipaphis erysimi (Kalt.) infesting 
mstard for two consecutive crop season of 2006-07, 2007-08. The aphid population 
was higher during the second crop season compared to first (Table 6,7). 
The biological cause of aggregation is largely behavioural, but highly 
unpredictable. The mean-variance ratio is the simplest and most fundamental indices 
for determination of aggregation (Lloyd, 1967). During both the years, mean-
variance ratio remained less than one, indicating that the distributions were aggregate 
in nature. Further the aphid population showed was maximum contiguousness 
between lO''^  to 13* week of crop age during the first crop season and between 12"^  to 
16' week of crop age during the second crop season. The aphid population was less 
contiguous both at the beginning and ending of the crop seasons. However, the 
parasitoid population was not as contiguous as that of the aphids (Table 6,7,8,9). 
The values of standard normal variable (d) at all crop ages were posifive and 
more than 1.96 which indicates a contiguous pattern of distribution. Bartlett (1974) 
gave a "natural explanation" of variance greater than mean as a variance law based 
on the assumption that the mean itself varies. The general expression is written as S^  
= J + x /K. The parameter 'K' is a general, reciprocal index of "dispersion" that 
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also arises as the parameter of the Negative Binomial. The values of 'K' were always 
less than 8, except during the 11* week of crop age for the parasitoid population 
during the first crop season while during the second crop season the value of 'K' was 
greater than 8 during the 17th week of crop age for aphid population and during the 
14*, 15*, 17* and 18* week of crop age for the parasitoid population which 
according to Southwood and Henderson (2000) indicated an aggregated distribution. 
Data obtained during the present studies (Table 6,7,8,9) show that whenever 
infestation was more the value of 'K' was considerably large, which is very similar 
the results of Anscombe (1948). Therefore the value of K always increases with x . 
The increase in value of common 'K' (Kc) with increasing density of aphids 
and crop stage indicated that the distribution pattern proceeded from relatively more 
contiguous to less contiguous. The search for constant 'Kc' has continued 
(Anscombe (1950), Bliss and Fisher (1953), Patil and Stiteler (1974) and Taylor et 
al, (1978)) for the negative binomial. During the present studies for most, calculated 
value of Chi-square (X )^ was less than the table value which indicated that the aphid 
population gave a good fit for negative binomial model (Table 6,7,8,9). 
The values of mean crowding in case of aphids ranged from 4.28 to 31.70 
during the first crop season and 32.48 to 193.88 during the second crop season while 
for the parasitoids it varied from 2.22 to 9.27 and 3.37 to 81.02 during the first and 
second crop seasons respectively, indicating a high level of interaction between 
individuals. Lloyd's index of patchiness was found to be low when interaction was 
more (Table 6,7,8,9). This relationship showed the characteristic behavior of aphid 
colony viz., as the colony become crowded the individuals of colony spread out and 
formed new colonies. Further more, the values of patchiness were always greater 
than one in the present studies which again confirms the contiguous nature of a]-)hids 
and parasitoids. This is similar to the findings of Singh et al, (1993). The contiguous 
distribution of aphid has also been reported by Rai and Singh (1993) on Brassica 
crops and Devi (1998) on cole crops. 
Studies on spatial distribution of aphid species and their parasitoids are rare in 
India. Paras Nath and Misra (1986) and Ram Kishore and Phadke (1988) studied the 
distribution of mustard aphid on a variety of raya based on the mean-variance ratio, 
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standard normal variable and dispersion parameter. Paras Nath and Misra (1986) and 
Bijaya et ai, (2001) reported that aphids showed negative binomial distribution. 
Similar results were obtained for Rhopalosiphum maidis on wheat by Shukla and 
Pathak(1987). 
Successful parasitism of the mustard aphid by D. rapae was very high during 
both the both years. During 2006-07 per cent parasitism was as high as 75.46% 
which however fell to 68.96% during 2007-08. These results agree well with the 
reports of Alam and Hafiz (1960), Bijaya et a/. (2001), Bisht et a/. (2001) and Devi et 
a/.(2001) in which they reported the dominant role played by parasitoids in the 
regulation of the population ofBrassica aphids (Table 10). 
Correlation and regression coefficients between aphid / parasitoid populations 
and different weather parameters viz., day and night temperature, average pei- cent 
relative humidity and sunshine hours indicated significant negative correlations of 
average per cent relative humidity with both aphid (r=-0.52) and parasitoid (r=-0.59) 
populafions whereas day (r=0.65) while the night temperature (r=0.61) had 
significant positive correlations with the parasitoid population only. The best fitted 
polynomial regression equation indicated that 30-60% variability of the aphid 
population could be explained by the different weather parameters, viz., day 
temperature (60%), night temperature (30%), average % relative humidity (30%) and 
bright sun shine (44%)) while 11-50% variability of the parasitoid population could 
be explained by weather parameters, viz., day temperature (50%)), night temperature 
(43%), average % relative humidity (46%) and bright sun shine (1 \%). The current 
findings are similar to those of Devi et al, (1996) and Bijaya et al, (2001). 
5.4 DEVELOPMENT OF CD ROM 
An illustrated diagnostic key for identification of 10 genera and 20 species of 
aphidiine parasitoids commonly available in India on the lines of those seen in the 
web site of Natural History Museum, London (Database, 2008) was developed in the 
HTML format. All the diagnostic characters were marked by arrows and hyperlinked 
through intra and inter page bookmarks. 
Also a user friendly database including 711 records of all the known 22 Indian 
genera and 125 species belonging to subfamily Aphidiinae was developed. The 
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utility of the database has been augmented by inclusion of names of the authors of 
genera and species; names of host aphid species along with the names of host plants 
on which they occur; localities in India from where they have been collected along 
with the time of occurrence and reference sources mentioning all the above. 
SUMMARY 
Aphid parasitoids belonging to subfamily Aphidiinae are well known and 
readily recognized by most entomologists due their small size, yellowish brown to 
brownish black coloration, reduced venation, relatively short antennae and medium 
to elongated metasoma. Species of aphidiine are abundant everywhere in terrestrial 
habitats and are known to attack aphids species only. Considering their taxonomy, 
diversity and ecology there is ample scope for exploitation in biological contn l^ for 
management of aphid pests in various agro ecosystems. 
The available information on this important group of parasitoids is extremely 
limited. Hence, the present study was undertaken with objectives of survej and 
collection; study of important diagnostic morphological characters and consolidation 
of the earlier findings; description and redescription of species; and revision of the 
concept of various genera in view of new information, and finally formulation of a 
key for the identification of species by augmenting the existing ones with new 
characters. 
The present study was based on preserved specimens available at the NPC, 
New Delhi and DZAMU, Aligarh. Collections were also made through extensive 
surveys in various state of north India, viz., Delhi: lARI; Himachal Pradesh: 
Palampur; Uttar Pradesh: Aligarh; Uttarakhand: Nainital, Dehradun; Jammii and 
Kashmir: Charar-e-Sharif, Daichigam. 
Approximately 350 specimens have been studied belonging to 10 genera and 
20 species. One species new to science has been described with illustrations. All the 
genera and species studied have been redescribed with a stress on morphometric 
ratios and several new characters. Type specimens of a few species were also 
studied. The distribution of all these species have been documented and 
characterized by taking into account the upto date literature. The information on the 
host and host plant have been compiled. The discrepancies in the description of the 
genera and species had been corrected and the descriptions have all been 
standardized to an uniform format with morphometric ratios based on actual 
measurements. Keys at both genera and species level have been formulated through 
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modification of the existing ones by augmenting with valid characters with upto date 
terminology. A critical review of literature of the current taxonomic position and 
systematic history of Aphidiinae; population dynamics of Diaeretiella rapae vis-a-
vis Lipaphis erysimi are presented in the second chapter. In this, chronological 
account of the work done by earlier workers have been included. 
The source material, which formed the basis of the investigations and the 
procedure adopted for collection, mounting and preparation of material for final 
microscopic studies, comprises the third chapter. 
The fourth chapter deals with the results obtained during the studies which 
have been summarized below: 
1. General morphology of Aphidiinae with up to date terminology and 
illustration. 
2. A checklist of 125 species belonging to 22 genera of Aphidiinae occurring in 
India along with their host and distribution. 
3. Nineteen species under 10 genera of Aphidiinae were studied/ redescribed. 
4. One species, Binodoxys iariensis new to science has been described. 
5. The descriptions of all the species were supplemented with morphometric 
ratios based on actual measurements of the following characters viz., body 
length; tenterio-ocular line; inter-tentorial line; inter-ocellar line; facial line; 
tenterio-facial line; width of gena; longitudinal and transverse eye diameter; 
width of temple; length and width of flagellar segment I; length and width 
of flagellar segment II; length of penultimate and apical segment of 
antenna; length width and of stigma; length of metacarp; length of radial 
vein; length and width of tergum I; length and width of ovipositor sheath. 
6. A total of 171 hand drawn line diagrams showing various important 
diagnostic characters of the species have been included. 
7. Sixteen coloured photographs of the species studied have been included. 
8. The existing keys of Stary and Ghosh (1983) were modified by addition of 
morphometric ratios and more precise characters for identification cf the 
species. 
Ill 
9. Morphometric data of 39 characters of each species were recorded and 
statistically analysed using cluster analysis. 
10. The morphological variability of four populations of Diaeretiella rapae were 
studied and analysed statistically. 
11. Population dynamics including spatial distribution of Diaeretiella rapae vis-
a-vis Lipaphis erysimi and abiotic factors were studied 
12. A database for the natural diversity of aphidiinae occurring in India along 
with an illustrated user friendly computerized diagnostic key was 
developed. 
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Table 1. List of character definitions used in matrix analysis of all the species studied 
under various genera 
S.No. Character Code 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
Notauli 
Antenna segmented 
Median vein 
Inter-radial vein 
Three submarginal cells 
RS+M 
m+cu 
r-m 
Marginal cell 
Propodeal areola 
Size of areola 
Prongs 
Apical prongs 
Curvature of ovipositor 
sheath 
15. Ovipositor sheath 
16. Hairs on ovipositor sheath 
17. Crista 
0 = indistinct; 1 = distinct 
0 = less than 12; 1 = more than 12 
0 = absent; 1 = present 
0 = absent; 1 = present 
0 = absent; 1 = present 
0 = effaced; 1 = not effaced 
0 = absent; 1 = present 
0 = absent; 1 = present 
0 = incomplete; 1 = complete 
0 = absent; 1 = complete; 2 == two 
divergent carina 
0 = small; 1 = large 
0 = absent; 1 = present 
0 = not dilated; 1 = dilated 
0 = downwards; 1 = upwards 
0 = cylinder; 1 = leaf like; 2 = 
ploughshare shaped 
0 = sparse; 1 = dense 
0= absent; 1 = present 
Numerical Characters 
18. Body length 
19. Tenterio-ocular line : Shortest distance between tentorial pit and eye 
20. Inter-tentorial line : Shortest distance between tentorial pits 
21. Inter-ocellar line : Shortest distance between lateral ocelli 
22. Facial line : Anterior surface of the head to the antennal sockets 
23. Tenterio-facial line : Facial line through tentorial pits 
24. Width of gena: Distance between eye and occipital carina 
25. Longitudinal eye diameter 
26. Transverse eye diameter 
27. Temple: Upper part of gena 
28. Length of first flagellomere 
29. Width of first flagellomere 
30. Length of second flagellomere 
31. Width of second flagellomere 
3 2. Length of stigma 
3 3. Width of stigma 
34. Length of metacarp 
35. Length of radial vein (r) 
36. Length of first tergum 
37. Width of first tergum 
3 8. Length of ovipositor sheath 
39. Width of ovipositor sheath 
Table 2. List of characters used in matrix analysis pfD. rapae populations 
SI. No. Character 
code 
Description 
1. TO Tentprio-ocular line 
2. IT Inter tentorio line 
3. MS Length of malar space 
4. LED Longitudinal eye diameter 
5. F1L Length of flagellar segment I 
6. FIW Width of flagellar segment I 
7. F2L Length of flagellar segment II 
8. F2 W wttWl of flagellm^egment II 
9. TL (Lengthofterguntl 
10. TW ^idth of tergum I 
11. PTL ^ength of stigma 
12. PTW A i^dth of stigma 
13. FIT 1 ^ ength of tarsomere I of fore leg 
14. F2T Lengthoftarsomerellof fore leg 
15. MIT 1 .eiigth of tarsomeie I of mid leg 
16. M2T 1 .ength of tarsomere II of mid leg 
17. HIT 1 .ength of tarsomere I of hind leg 
18. H2T I .ength of tarsomere 11 of hind leg 
19. TO/IT Tentorio-ocular line : inter tentorio line 
20. MS/LED Length of malar space : longitudinal eye diameter 
21. F1L/F1W I ength of flagellar segment I : width of flagellar segment 1 
22. F2L/F2 W I ength of flagellar segment II : width of flagellar segment II 
23. F1L/F2L Length of flagellar segment I : Length of flagellar segment II 
24. TL/TW Lengtlj of tergum I : width of tergum I 
25. PTL/PTW Lengl^of stigma: width of stigma 
26. F1T/F2T Len#i of tarsomere I : length of t a r s c i i ^ It of fore leg 
27. M1T/M2T Length of tarsomere I : length of tarso^HKpdf mid leg 
28. H1T/H2T Length of tarsomere I : length of tarso^^^H| of hind leg 
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Table 10. Parasitization of Z. erysimi by D. rapae on B.juncea variety Pusa bold 
Crop Crop age . . . ,. Average number of % 
^ / , N aphid per sampling .* . , . „ 
season (weeks) ^ . ° parasitoids emerged Parasitism 
2006-07 
2007-08 
9 
10 
11 
12 
13 
14 
15 
16 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
11.73 
31.08 
48.10 
26.98 
30.25 
16.70 
4.48 
3.43 
31.55 
78.28 
72.43 
104.23 
120.25 
136.48 
169.25 
153.00 
78.25 
27.25 
Average based on 40 sampling unit 
0.00 
0.00 
2.43 
1.65 
6.52 
6.17 
2.75 
2.60 
0.00 
1.80 
2.95 
2.70 
10.30 
24.70 
52.00 
66.50 
44.13 
18.78 
0.00 
0.00 
5.06 
6.12 
21.55 
36.95 
61.38 
75.80 
0.00 
2.30 
4.07 
2.59 
8.57 
18.10 
30.72 
43.46 
56.40 
68.92 
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Table 12. Data of various weather parameters (direct and derived) 
^^^''P age , r T.Min T. Ava DT NT RHI RHll BSS 
Season ^ J j^^ Max Ava 
2006-
07 
2007-
08 
9 22.96 6.30 14.63 16.29 12.96 86.14 34.43 60.29 6.64 
10 25.89 9.61 17.75 19.38 16.12 92.00 40.14 66.07 5.36 
11 22.29 12.01 17.15 18.18 16.12 94.29 76.71 85.50 3.50 
12 20.11 9.17 14.64 15.74 13.55 95.57 74.00 84.79 4.57 
13 24.61 10.44 17.53 18.95 16.11 89.86 57.29 73.57 7.11 
14 23.04 11.44 17.24 18.40 16.08 88.86 72.14 80.50 5.14 
15 25.54 11.47 18.51 19.91 17.10 80.71 54.14 67.43 8.36 
16 23.73 12.77 18.25 19.35 17.15 85.29 65.43 75.36 6.90 
9 21.00 8.70 14.85 16.08 13.62 86.00 68.00 77.00 5.90 
10 16.60 3.31 9.96 11.28 8.63 79.00 68.00 73.50 4.90 
11 17.70 3.38 10.54 11.97 9.11 95.00 72.00 83.50 4.30 
12 18.10 5.60 11.85 13.10 10.60 84.00 39.00 61.50 3.90 
13 22.80 5.90 14.35 16.04 12.66 71.00 32.00 51.50 8.00 
14 25.60 10.00 17.80 19.36 16.24 75.00 33.00 54.00 5.00 
15 28.40 10.40 19.40 21.20 17.60 77.00 22.00 49.50 4.50 
16 30.66 14.30 22.48 24.12 20.84 89.00 31.57 60.29 4.70 
17 30.78 13.53 22.16 23.88 20.43 79.00 20.43 49.72 6.30 
18 33.30 14.34 23.82 25.72 21.92 70.86 25.00 47.93 7.60 
Crop age in weeks; T. Max= Maximum Temperature in "C; T Min= Minimum Temperature in "C; T. Ava= Average temperature in 
°C; DT= Day temperature in °C; NT= Night Temperature in °C; RHI= Morning % Relative Humidity; RHII= Afternoon °<i Relative 
Humidity; RH Ava= Average % Relative Humidity; BSS= Bright Sun Shine 
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Fig. 1: A. General morphology of an aphidiid wasp; B, C and D. Head dorsal, 
lateral and frontal view 
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Fig. 4. Aphidius absinthii Marshall (a-h): forewing (a), 
hindwing (b), antenna (c), mesoscutum (d), hind lee (e), 
tergum I (f), propodeum (g), ? genitalia (h) 
O.lOnun 
0.1Omm 0.1Omm 0.1Omm 
Fig. 5. Aphidius colemani Viereck (a-h): forewing (a), 
hindwing (b), antenna (c), mesoscutum (d), hind leg (e) , 
tergum I (f), propodeum (g), ? genitalia (h) 
0.10mm 
O.lOmm 
0.10mm O.lOmm 
Fig. 6. Aphidius hortensis Marshall (a-h): forewing (a), 
hindwing (b), antenna (c), mesoscutum (d), hind lee 
tergum I (f), propodeum (g), ?genitalia (h) 
(e) , 
0 . lOnun 
O.lOrom O.lOmra 0.10mm 
Fig. 7. Aphidius matricariae Haliday (a-h): forewing (a), 
hindwing (b), antenna (c), mesoscutum (d), hind leg (e), 
tergum I (f), propodeum (g), ? genitalia (h) 
O.lOnm 
0.10mm 
0.10mm 0.10mm 
Fig. 8. Aphidius picipes (Nees) (a-h): forewing (a), 
hindwing (b), antenna (c), mesoscutum (d), hind leg 
tergum I (f), propodeum (g), ? genitalia (h) 
(e) , 
0.10mm 
O.lOmm 0.10mm 0.10mm 
Fig. 9. Aphidius uzbekistanicus Luzhetzki (a-h): forewing (a), 
hindwing (b), antenna (c), mesoscutum (d), hind leg (e), 
tergum I (f), propodeum (g), 9 genitalia (h) 
: . ^ - ^ ^ : ^ 
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Fig. 10. Betuloxys intermedius (Shuja-Uddin) (a-h): forewing (a), 
hindwing (b), antenna (c), mesoscutum (d), hind leg (e), 
tergum I (f), propodeum (g), ? genitalia (h) 
O.lOmin 
O.lOmm 0.10mm O.lOmm 
Fig. 11. Binodoxys basicurvus (Shuja-Uddin) (a-h) : forewing (a), 
hindwing (b), antenna (c), mesoscutum (d) , hind leg (e) , 
tergum I (f), propodeum (g), 9 genitalia (h) 
0.10mm 
0,10mm 0.10mm 0.10mm 
Fig. 12. Binodoxys iariensis sp. nov. (a-h): forewing (a), 
hindwing (b), antenna (c), mesoscutum (d), hind leg (e), 
tergum I (f), propodeum (g), S genitalia (h) 
0.10mm 
0.10mm 
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-\ \ I ^—nr 
O.lOram 0.10mm 
F i g . 13, Binodoxys indicus (Subba Rao and Sharma) ( a - h ) : fo rewing 
h indwing (b) , a n t e n n a (c) , mesoscutum ( d ) , h i n d l e g (e) , 
t e rgum I ( f ) , propodeum ( g ) , ¥ g e n i t a l i a (h) 
. ^ 1 ^ 
0.10mm 
O.lOitm 0.10mm 
0.10mm 
Fig. 14. Binodoxys rubicola (Shuja-Uddin) (a-h): forewing (a), 
hindwing (b), antenna (c), mesoscutum (d), hind ]eg (e) 
tergum I (f), propodeum (g), ? genitalia (h) 
0.10mm 
O.lOimn 0.10mm 0.10mm 
Fig. 15. Diaeretiella rapae (M'Intosh) (a-h): forewing (a), 
hindwing (b), antenna (c), mesoscutum (d), hind Jeg 
tergum I (f), propodeum (g), ? genitalia (h) 
(e) , 
0.25mm 
0.25mm 
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Fig. 16. Diaeretus leucopterus (Haliday) (a-h): forewing (a), 
hindwing (b), antenna (c), mesoscutum (d), hind leg (e) 
tergum I (f), propodeum (g), ? genitalia (h) 
O.lOmra O.lOnmi 0.10mm 
Fig. 17. Ephedrus cerasicola Stary (a-h): forewing (a), 
hindwing (b), antenna (c), mesoscutum (d), hind leg 
tergum I (f), propodeum (g), ¥ genitalia (h) 
O.lOnim 
O.lOnun 0.1Omm 0.10mm 
Fig. 18. Lipolexis oregmae (Gahan) (a-h): forewing (a), 
hindwing (b), antenna (c), mesoscutum (d), hind leg 
tergum I (f), propodeum (g), ? genitalia (h) 
iSi2ii2iia2ii: 
O.lOram 
0.10mm 0.10mm 0.10mm 
Fig, 19. Lysiphlebia mirzai Shuja-Uddin (a-h): forewing (a), 
hindwing (b), antenna (c), mesoscutum (d), hind leg (e) 
tergum I (f), propodeum (g), 9 genitalia (h) 
0.10mm 
0.10mm 0.10mm 0.1Cmm 
Fig. 20. Praon abjectum (Haliday) (a-h): forewing (a), 
hindwing (b), antenna (c), mesoscutum (d), hind leg (e) 
tergum I (f), propodeum (g), genitalia * (h) 
0.25mm 
0.25mm 
0.10mm 
0.10mm 
0.10mm 0.10mm 
Fig. 21. Praon volucre (Haliday) (a-h): forewing (a), 
hindwing (b), antenna (c), mesoscutum (d), hind leg 
tergum I (f), propodeum (g), ? genitalia (h) 
(e) , 
O.lOmm 
O.lOmni O.lOmm O.lOmm 
Fig. 22. Toxares macrosiphophagum Shuja-Uddin (a-h): forewing (a), 
hindwing (b), antenna (c), mesoscutum (d), hind leg (e), 
tergum I (f), propodeum (g), ¥ genitalia (h) 
0.10mm 
O.lOnmi 0.10mm 0.10mm 
Fig. 23. Toxares zakai Shuja-Uddin (a-h): forewing (a), 
hindwing (b), antenna (c), mesoscutum (d), hind leg 
tergum I (f), propodeum (g), ? genitalia (h) 
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